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MATEMATHKA 


A. A. 3HHTEP 


O HE3SABHCHMOCTH NOJIMHOMBMAJIbHbIX 
HW KBA3SHNOJIMHOMMAJIBHbIX CTATHCTHK 


(IIpedcmaszeno akademuxom A. H. Koamozoposem 5 V 1956) 


I. Ilycrh & = (X,, Xq,..., Xn) —cuyyuaiinpili Bextop c prods Cee 
He OOA3aTeIbHO OJHHAKOBO pacnpesesentbimn KOMIIOHEHTaMH; F; (x) — 3aKoun 
PpacnpejeJeHuA KOMNOHEHTHI X;; ABE MOJMHOMHaJIbHbIe craTHcrHKH 
=) tym ie 
P (&) — » Aicczay tipi Xa re es ; 


A+ Ug... +%n<SR 


(1) 


rey @ 
Q() = DSP ie ere), Coney Oe 
BitBet-..+B_,<l 


Take, YTO KoIppuuHeHTE pu X? B P(&) uw upu Xie O.()i( ts 1 2, Lea) 
OTJIMYHbI OT HyJIX. PaccMOTpHM 3ajfa4yy: KJlaCCH(PHUHPOBaTb 3aKOHbI pacmpe- 
WeseHHA BeKTOpa 4, JA KOTOpbIX craTHcTHKH P(H) u Q(#) HesaBHCHMbI. 
J\ia TaKUX 3aKOHOB paciipeyevieHHA HUMeeT MeCTO TeOopema: 

Teopema l. Ilycmo © =(Xy, Xq,..., Xn) —6eKMOpP C Hesaeucumoimu 
Komnonenmamu, a P(£) u Q(=) — onpederennoie 6 (1) cmamucmuku. Ecau 
cmamucmuku P (2) u Q(E) cmoxacmuuecku He3saeucumbl, mo pacnpedeneHue 
Kaxc0oll KOMNOHeEHMbL 6BeKMOpa EZ umeem KOHeuHole CMeneHHble MOMeNMOL eCex 
nops0kKoe. 

B paoortax IO. B. JImnuuxa (1) u Uanga (*) qoKaspiBaetca cyllecTBOBaHHe 
MOMeHTOB B CJIydae HeE3aBHCHMOCTH JIMHeHHOH (OpMbI HW MOJIMHOMa pH ycuio- 
BHM CYyUeCTBOBaHHA CTeMeHHOrO MOMeHTa KaKOrO-HHOy{b MOJIOKUTebHOrO 
nlopayka 6. Teopema | nokas3pipaeT, YTO 39TO YCJIOBHe H3JIMIHe. 

Ecau ycmopue Teopembl | HeCKOJIbKO CY3HTb HM PpaCCMaTPHBaTb JIMHeHHYIO 
opMy H MOJIMHOMHMaJIbHYy!O CTaTHCTHKy, KaK 9TO H JeaeTCA BO BCex padoTax, 
MOCBAULCHHbIX PpaCCMaTPpHBaemMoMy Borpocy (cM., Hampumep, (1 3), To Teopemy | 
MO2KHO CYylleCTBeEHHO yTOUHHTb. A HMeHHO: 

Teopema 2. Ilycmop 3 = (X,, Xz,..., Xn) — Cay4alinolll eexmop Cc He3a- 
BUCUMbIMU KOMNOHeHmamu, a P(#%) u Q(#) — eeedennole panee cmamucmuku. 
Ecau Q(3)— aunetinan dopma u P(=) u Q(2) cmoxacmusecku Hesaeucumel, 


mo npu ecex h(0<h<oo) cywecmeytom KoHe4rHole | 
ESEXD A AG peed Iucenl gos a eag aul. (2) 


Huvimu caoeamu, f;(t ae el aes QPyHKyUuA pacnpedenenun Cay- 
gauHou Komnonenmot X; (j= 1,2,...,n)—yeran PyHKYUA Ha NAocKOCMU KOM- 


NNCKCHO2O NepemMeHHOeO a 
Teopema 3. B ycaoguax meopemot 2 umeem mecmo oyenka 


E {exp h| X;|} = O (exp Bh4), (3) 


2de B>0, A> 1—nocmosunoie, O0<Ch< oo. 
319 


B TepMHHax XapakTepHcTHyeckux (pyHKHH Teopemy 3 MOxKHO cOpMy.IH- 
PpOBaTb Tak: xapakmepucmuuecKkaa PyNKYyUA pacnpedenenuA CAYLAUHOU BeAL- 
aquHo X;(j = 1,2,...,n) seanemca yeaok ynKkyueuk KOHe4HOeO nopsoKa. 

Teopema 8 jaeT BO3MOXKHOCTH BHIJCIATh CLyIaH, KOrja He3aBHCHMOCTb 
WIBYX CTaTHCTHK pacCMaTpHBaemMoro THIIa HM€eT MeCTO TOJIbKO TIpH HOPMAaJIb- 
HOM pacmpeyeeHnH BekTopa %. B KauecrBe CvieqcTBHA U3 TeOPeMbI 3 MO2%KHO 
JIerKO MOJYYHTb CuJIefyIOuly!o TeopeMy. 

Teopema 4. B ycaoeuax meopemot 1 me KomnoHenmot eexmopa 4, xa- 
pakmepucmuueckue dynkyuu pacnpederenun Komopolx |; (t) ne obpatmaiomcs 


6 HYAb HU npu OOHOM KomnaeKcHom t, uMmelom HOpPMAAHOe pacnpedeneHue. | 


Js HeKOTOpbIX YacTHOrO Bua MoMHOMoB P(&) yqaerca MOKa3aTb, 4TO 
W3 HesapucumocTu P(=Z) w aMHelHOH dopmbl Q(H) caenyer f;(t)-0 mpu 


BCeX KOMIVIeKCHBIX ft H j=1,2,...,n. CormacHo Teopeme 4 He3aBHCHMOCTb | 


Takux P(=) H sMHeHHOM dopmbl Q (=) MoxeT HMeTb MeCTO TOJIbKO [JIA HOp- 
MaJIbHOrO THMa pacnpeyemeHuaA Bekropa 4. B pa6Oorax (+ %) paccmaTpHBaloTcH 
MOJIMHOMbI yHOMAHYTOrO THMa, Tak UTO OKa3aHHble TaM TeOpeMbI CJle,ylor 
H3 TeopeMb! 4. 

II. CcopmyupoBaHHble TeOpeMbI JIA MOJIMHOMHAJIbHBIX CTaTHCTHK JOny- 
CKaloT OOOOMLeHHe Ha Oovee WIMPOKHi Kacc CTaTHCTHK, BKIOUAaIOWMH B CeOn 
WM HeKOTOPbIe Pa3PbIBHble€ CTATHCTHKH. 

Onpegeameunue. Cratuctuxy S(=) 6yqeM Ha3sbIBaTb KBa3HIOJIMHOMHaJIb- 
HoH *, eculM CyHlecTByeT HenpepbipHad (byHKuHa Y(S) vw Ba HeOTpHWaTeJb- 
HbIX MOMHOMa R(H) u r(H) cremenn > 1 Takne, 4To aA Bcex & 


R (3) 2 ¥(S(2)) > 1 (4) > 0. 


Ecam pacCMaTpHBaTb KBa3HNOJIMHOMHaJIbHbI€C CTATHCTHKH, JIA KOTOPbIX 
R() u r(&) uMeroT ofMHAaKOBy!O cTeleHb mM, NPHYeM HHXKHHH NOJIHHOM 1r(8) 
Meet Koo(pPHUHEHT NpH X™" OTAHUHBIM OT HYJin, 02h t2 0 3. Oo eae 
TaKHX KBa3HMOJIMHOMHAJIbHbIX CTATHCTHK HMeIOT MeCTO TeOPeMbl, aHaJIOrHy- 
Hble TeopemMam 1—4. Mmenno, Teopema | coxpaHaeT cuuly, eCH B yCJOBHH 
ee MOJIMHOMHaJIbHbIe CTaTHCTHKH P (=) nu Q (HE) 3aMeHHTb KBa3HIMOJIMHOMHA JIb- 
HbIMH yKa3aHHOrO THMa; Teopembl 2, 3, 4 OcTaIOTCA CMpaBeIHBbIMH, eCJIH 
B HX (OPMyJIMpOBKaX BMeCTO MOJHHOMHMaJIbHOH cTaTHcTuKH P (&) paccmaTpH- 
BaTb KBa3HIOJIMHOMHaJIbHY!O CTaTHCTHKY Toro xe THMa, 

III. Hametum yoka3aTembcTBo Teopem 1, 3, 4 **. 

Jlna WoKasaTeJibcTBa UCHOb3yeTcA yrouHeHHe metoga IO. B. JIuHHuKa, 
MpeMOx*KeHHOrO B (?), 

He Hapyulaad OOWLHOCTH, MO2KHO CUHTaTb, UTO pacmpeyemeHve BeKTOpa He 
cocpejoToueHO HH B KaKOM KOHeYHOM Mapauvesenunere. 

PaccMOTpHM cTaTHCTHKH 


a a 
Py (Z)=A|P(B)|*,  Q.(E) = 41 Q(S)|‘. (4) 
Uncsa h>0 uw >O0 BblOupaiorcas B (4) TaK, 4TOODI 
aiaieed be pt mae 
P(B)<S (Xi US < Dd [XI (5) 
i=] i=] 


Jlanee BBO,UTCA HeyOpblBalomlaa (pyHKUNA 


Q(x) =(YPYxXISa)". (6) 


‘i=1 


es KBasHnOsHHOMMAaNbHbIe CTATHCTHKH ObIIH TI 
BEPpOATHOCTEH UH ee MpHOX%KeHHAM (HIOHb 1955 r.) 
PpeMbl O He€3ABHCHMbIX CTATHCTHKAaX“*, 

** Jloka3aTeJIbcTBO TeopeMbl 2 B LeJOM 
Te (1). Cm. Takxe pa6ory (°). 
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PpeJIOKCHb! Ha COBeLwLaHHH TO TeOpHH 
10. B. JInunukom. B yoKknage ,Hospie Teo- 


anaJIOPHYHO OKAasaTeJIbCTBy NemMM 3—5 B pa6o- 


Jlu8 sro tbyHKWMH BecbMa MIpocTo JoKa3aTb, TO mpH P, wu Q, us (4) 
c yueToM (5) cyllecTByIOT KOHEYHbIe OKUAHNA 


E{Q?(P)}<00o; E{Q?(Q,)}< oo. (7) 


M3 HesaBucuMmoctu craTucTHk P wu Q Mu CyUeCTBOBaHHA KOHEUHBIX MaTe- 
MaTHYeCKHX OMKHMaHHH (7) cesyer 


a 8 jl aS 
E {Q.*(P,)Q* (Q,)} = E (Q? (P,)} E {Q* (Q,)}. (8) 
BriGepem (nm — 1)-MepuHblii napasenenuney Y,_, Tak, 4TOObI 
P {(Xq, Xg,-- Xn) € dna} = 8 > 0. (9) 


Ip 3TOM MOXKHO yKa3aTb Takoe C>0, uro npn | X,|>C Hu (Xp, Xg,...,Xn)EYn_s 
HMeeT MeCTO ; 
P(E) >a/ Xi]; Q. (FZ) Sal Xy| O<a<). (10) 


Ecau B sjeBoH uacru (8) HHTerpHpoBaHHe Mo BCeMy [pocTpaHcTBy 3aMe- 
HHTb HHTErpHPOBaHveM 110 OO6aCTH Up = {X,|X,|->C} X vay, To (8) ne- 
pelijleT B HepaBeHCTEO, M3 KOTOporoO, MMe” B Buy (7), (9), (10), nomyuaetca 


O(a] xl) dF) < oo. (11) 
lxI>C 
CooTHoweHHsaA, aHasoruuHbie (11), umMeror MecTO Hv WIA ocTasmbHbIx F; (x), 
ear... ff,<Tak ATO 


\ 2 (|x) dFi (x) <00, eel De. acre (12) 


n 
Ecau Terepb BBectTH F (x) = = eS F; (x), To “3 (6) wu (12) Bprrexaer 
i=] 


i dF (n) 
\ {—FOl«n+ Peasy ~ Mg) 


JlnaA 3aBepWIeHHA JOKa3aTeJIbCTBa OCTae€TCA MIPHMCHHTb JIEMMY: 
Jlemma. /Iycmo X > 0 — cayyauiHaa Beau4uunNa C 3AKOHOM pacnpedeneHuan 
F (x). Ecau npu nexomopom «(0<a<1) cywecmeyem Koneunolli uNmeepan 


(dF (x) 
\ mec m 


mo pacnpedenenue eenuuunol X umeem KOHeUnble MOMeHMeL «A0O020 NnopsOKA 
> 0; 

Tlepexoqa K jOKa3aTelbcTBy TeopeMbI 3, CJlefyeT 3aMe€THTb, TO 6e3 
yiulepOa It OOWHOCTH MO2KHO CYUHTAaTb 


Oe) Age Xa er kn. 


3aMeTHB 3TO, BBEJGM CTaTHCTHKU 


1 


P,(2)="1P(2)|*, Q2(8) =10@)|. (14) 
3yecb y BbIOMpaeTcA Tak, YTOObI 
P,(B)<|Xy| +] X_]+--. +1 Xn. (15) 
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Tenepb cooOpaxkenua, aHasoruunble (7) — (11), IpHmMeHuM K COOTHOLIeHHIO 
E {exp (hP2 + AQ;)} = E {exp (AP,)} E {exp (AQ2)}. (16) 


Bxojaue B (16) MaremaTu4eckue OKHAHUA CYLIECTBYIOT COrlacHO Teopeme 2. 
B pesyuptate (16) npuBoguT npw A>O kK COOTHOLIeCHHAM 


9 (Ah)\<exp(C,t) ++ || @@), j=1,2,...,7. (17) 


i=1 


Syecb A>1, C, >0— Hexotoppie KonctanTsl. M3 (17) uw BblTeKaeT yTBep- 
*KeHHe TeopeMpl 3. 

Teopema 4 cleqyeT H3 TeopembI 3 Ha OCHOBaHHH M3BeCTHOM TeOpeMBI 
JIuyBusaa u Teopemp! MapunuKesnya (°). 


JleHHHrpagckHH rocyapcTBeHHbIn YHHBepCcHTerT Tloctynusto 
um. A. A. )KjaHosa 23 IV 1956 


UHMTHPOBAHHAS JIMATEPATYPA 


110. B>Jluuun k, Becnn. JILPY, Nol, 35(1956). 2 B. Tl Gxrutrosua, Hsp, AH 
CCCP, cep. matem., 18, 952 (1954). *®D. Basu, R. G. Laha, Sankhya, 13, part 4, 359 
(1954) = 25Ka Ce Chanda, Calenttarstats AssocySullaGes 40) (1955). aaenn Neaetaca mn 
kiewicz, Math. Zs., 44, H. 4—5, 612 (1938). ® A. A. 3uurep, IO. B. JiuunnutK, 
TIAH, 108, Ne 4 (1956)*. 


* 
Ilonpaska. B pa6ore (°) B ypapnenuu (1) nonyujena omn6xa. B HCIpaBJIGHHOM 
BHJ€ OHO JlO/I2KHO ObITb 3aNHCaHO TaK: 


ia pag teeta, * rs a 
} Armarsyeiuth LO ea Te ce aa 


Abate ta n<k; “;>0 
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Jorsagn Axkaygemun nayx CCCP 
1956. Tom 110, Ne 3 


MATEMATHKA 


A. HW. KOWEJIEB 


OB OFPAHHYEHHOCTH B L, MPOW3BOAHbIX PEWEHHH 
3JIJIANTHYECKHX YPABHEHHHM HW CHCTEM 


(IT pedcmasiexo axademukom B. H. Cmupxosrim 3 V 1256) 


PaccMoTpHM B fl-MepHOM MpoctTpaHcTBe X(X,, X%2,...,Xn) OPpaHHyeHHy10 
CBASHY!O OOacTb Q. Bykpamu x,é,/,... Mbl Oyfem OG6o3HayaTb f-MepHBIe 
yHCJIOBbIe BeKTopbl. Uepes u(x), u(x),... O603HauMM BeKTOp-cbyHKuMH c N 
KOMMOHEHTaMH, JOCTaTOUHCe YHCIO pas AudPepenuupyembimMu BHyTpH Q. Ta- 
ee OOPASOM, 16 (X) =4U(X)) nce, Un (XI) 0 (w= [UN Ay. ON (A) 
Mbt GyeM roBopuTb, YTO BeKTOP-cbyHKNHA u(x) MpHHaqexuT HeKOTOpOMy 
OaHaxOBy MpocTpaHcTBy, eC KaxKai H3 €€ KOMMOHEHT MpHHalexKUT STOMY 
mipocrpauctsy. Ilo HOpmMol BeKTOpHOH PyYHKUMH Mbl NMOHHMaeM CYMMY HOpM 
BCeX KOMMOHEHT. 

Tyctb B o6macTH Q 3ayqaHa cucTeMa ypaBHeHHit 


n 
i Vee SP e-waste a 
La ata a t TH = lO) (1) 


Rie Rag =1 


rye q'heFam)( x) — kBajlpaTHble MaTpulbl nopayKa NV? vw Tu — munehupiit yud- 
(bepeHUHaJIbHbIH ONepaTop, cosep»xKallH NponsBoquble uw NopsAyKa HuxKe 2m. 

Mpi 6yfleM paccMaTpHBaTb OOOOULeEHHbIe pelueHHA ypaBHeHHA (1), T. e. Te 
pelieHHA, KOTOpPble MpHHaexat vo (Q) (4) H yqOBNeETBOpAIOT MOUTH Bese 
B Q ypaBHennio (1). Cucremy (1) UpegnomoxHM CHadaya 9S/JIMMTHYeCKOH B 
empicie MH. T. Tlerposcxoro (?) BHytpH Q. OcHoBHOH UesbIO Hacrosulel 3a- 


MeTKH ABJIAeCTCA NOJIYYeHHE OLWeHKH JIA || U I y2m yepes || f ll Lp(a)» TAe 
Dp d 


Qg— BHYTpeHHAA TMo_o6sacTb oOmacTu Q. B cayyae p=2 MH HeKOTOpbIX rpa- 
HUMYHbIX yCJIOBHA TakHe OWeHKH BO BceH oOmacTH QQ, a Tak»%Ke TeOpeMBI cy- 
I€CTBOBaHHA ObIH MosyyeHb! B padote O. B. Tycesou (?*). 

B cuyyae OfHoro QJIMNTHYeCKOrO ypaBHeHHA BToporo NMopsAyKa WH 3aqaun 
Tupuxse ouenku B WY (Q) Opin nomyyenbl npn st060m p>1 B Haueli 
ctaTbe (4). Mbl paccMoTpuHM CHayaJa SJVJIMITHYeCKyIO CHCTeMy C TIOCTOAHHBIMH 
KoadpuuneHTamMu u T = 0 


n 


“4 i Scheg oun 
Lou = » g ine Onan OF mal (2) 
Missing Rom 


Ilyerh Q5— ky6: O< 4; C1 (i =1,2,...,n) u I) — ero rpanuua. Ilycrp 
Q)—Takaa BHyTpeHHaAA no_o6macTb Q,, uro paccrosHHe OT ©, 10: Woe He 
MeHee HeKOTOpOrO MoOsOxKUTebHOrO uNcsa dy. Torga vin smodoro 2m pas 
HenpepbiBHO Audhepenyupyemoro B Q,-+T) BekTopa U(x) cipaBeHBO TOXK- 


JI@ECTBO 
2m—1 , 


| Leow ds = \ oly ds +" 5} \ Waal Mon 0 ds, (3) 


2, Qe k=0 Vp 


rye M, u M,;—auneiinpie judbepenunambupie onepaTopbl mopayKa kul, 
JlelicrBy1oulve COOTEBETCTBeEHHO Ha (pyHKUMH uU Hu VU; Ly — onepaTop, ColpsxKeH- 
Hblli onepatopy (2) B cmpicue JlarpaHxa. 

Jlemma. Ecau u(x) — o606wexHoe peuwenue 6 Q) cucmemet (2), mo cnpa- 
BEONUEA OUEHKA 


: A 
| wu || wh2ma Ai? Woe te Gems I| u II wem—D(p,) (p> 1),4) 


2de A, u A,—nocmosHHole, He 3aéeuctiuue om u, f; % (n,m, p) —4Uucao, 
saeucéyee MOALKO OM N, M, Pp. 


n 
Jloka3saTeabcerTsBo. PaccmorpyM onpegesmtTenb A (Ll) = | San. Ligail> 
4 (k)=1 
rye U(l,,...,ln) — mo60H wenounceHHb BexTop Hu at) — mMaTpHUbI, COmps- 
*KeHHbIe C MaTpuiamu al®), TlockombKy cucrema 9umunTHyeckan, TO A (/) 0. 
Odosnauum uepes A” (1) (p,g=1,..., NV) anreOpanueckue JonoHeHHA Onpe- 
nemutesma A(/). PaccmorpuM TeH30p (CHHryJIapHoe pelwieHHe cucTempr (2)) 


Y (46) 


| oh AP?4(L) peridlx—8) 
A (l) 
(1) 


rye B KaxkKOH CyMMe HCKJIOUaeTCA YWIeH C HHAeKcaMuH, paBHEIMu Hyvto. Ilycrs. 
Ug (x, 6) (g =1,..., NV) — BekTopuHble (pyHKUMH, COCTaBJICHHbIe H3 3/IeMeHTOB 
g-ro crom6ua TeH3opa V. [loycraBumM B paBeHcTBo (3) BMeCcTO UV dyHKUHIO 
vg. Torja nocwie HeKOTOPbIX BbIYHCJICHHH MNOJIyYYHM CJlefylollHe paBeHCTBa: 


N apa 
ED epee arl(l, x) 
Qo (1) p=1 
2am—1 cas 
>) \ Migs, S(O ds 2 (Gea: 
HO, 


rie fp. —l- kospuuvenr Pypbe Komnonextel f, (x) byaKuny f (x) H Ug (x)— 
g-A KOMNOHEHTA wu (x). 


IIpoquppepenuupyem 2m pas nocnequioio dbopmyay. Torga nowyaum 


GD (x) wy AP? (1) . 
be i SS ami(l,x) 
Cie; th SOK > AW bagi * band pte a 


in “2m (1) pei 


\ 


2m—] aly / Ooty 
ae \ Oy My (HV es eee 


SOK 
Py k=0 


Iloc.equui HHTerpad ciipaBa JlerKo OWeHHBaeTcA B Qo, MOCKOJIbKy |Xx—&| > dy. 
[leppoe cylaraemoe cnpaBa npeycrapasner pay ®ypbe, KoapPuuHeHTbI KOTOpOrO 


APa tl 
NOJIYUYeHb! M3 KOIpPPHUMeHTOB f (x) yMHOXeHHEM Ha MHOKUTeIU Sie Te bay alee 


[lockovibky B UMCJINTeIe M 3HaMeHaTee STHX MHOKUTeNeL CTOAT MO/MHOMDI 
OAHOH M TOH x%e creneHH 2mN nu ALO, TO u3 Teopembl MapiuuHkesuya (°) 
culenyeT, YTO 9TO MpecdpasoBaHHe He BbIBOAUT (PyHKUMIO U3 Ksacca Ly (p > 1), 
Orcioqa JIerko Nosyyaetca TpeSyemaa oneHKa. OcHOBbIBasAch Ha JIEMMe, MeTO- 
HOM, aHaJIOrHyHbiM MeTofy Ilayyspa (cm. (4)), MoxHO joKagaTh cvie- 
ly!olly1o Teopemy 

eopema 1, fMycmo Qy—makaa euympennan nodo6aacmo Q, amo pac- 
cmoanue om Qa do epanuyot Q He meHowe neKomopoeo noarocorcumeAbHoed 


. Pir ask 
wucna du Q' CQg. Ecau mampuyo a” "am) Koappuyucnmel onepamo- 


Ilo NOBOJLY O IpeeJIeH! A IJIEMCHTOB 3TOrO ren36pa CM., Halpumep, ( ). 
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pa T(u) Henpepolener enympu Q, mo us cywyecmeoeaHus O606ujeHHOeo pewe- 
HUA CUCMeMObL sai eolmeKkaem iii 


| 1 tam ion BE gg) amor ee Wien) (Oe eee (0) 


ede B, u B,—nocmosnnole, ne saeucauue om u, f; B(m, n, p) — HeKomo- 
poe NoAOHCUMeNAbLHOe 4UCAO, BaBUuCALMee MOALKOOMM, N, P; Qn—y—(n— 1)- 
MepHole naockue nepeceuenua obaacmu Qa. 
Sameuaunne. Heckoubko BUJON3MeHAA JIeMMY, MOXKHO MOWIYYHTb B yculo- 
BUAX TeOpeMbI | CyiefyIOULyIo OWeHKy: 
- B s 
|| | w2™) «ey < Bz Fle, (Q4) RTE U |r ,(0)- (6) 
lis0apuMca Tellepb OT HOPM pellleHHA WU B MpaBbix ywacTax HepaBeHcrTs (5) 
u (6). Jina sToro mpexmomox%xKHM, uTo cuctema (1) CHabHO 9IMNTHYeCKad 
B cmpicvie M. HW. Buumka (7) H rpaHHyHble yCNOBHA TaKOBbI, YTO BBINOJ- 
HAeTCA HepaBeHCTBO 


[(Lu, a) | > 97] Pom coy” (7) 


B cutyuae p > 2 paccy2«eHHA MOXKHO MpOBecTH, OCHOBbIBAACh Ha HepaBeHCTBe 
(5). B camo yese, Ha ocHoBaHuu pa6or (°) umm (8) mp gocraTouHo raaq- 
_ KOM rpannue oOmacrH TI OyyeT uMeTb MeCTO HepaBeHCTBO 


[I] wee) <C| Ff leea- 


| Orcioqa H M3 TeopeMb! BuIOwKeHUA C. JI. Codomepa (1) cnemyeT, sTO 
Sup lel ytem—nq,_) SEM f tam < Cl Flr, (02 2). 
n= 


TakuM 060pa30M, OKOH¥AaTeJIbHO HM€eM Ha OCHOBaHHH (5) 
| u wea’ is <C| / Ip (Q)- 


B pe3yubTate, IpOBOJA aHaJIOrH4Hble paccMOTpeHHA JIA p< 2, llosmyyaem 

CNeyIOuly!o Teopemy. 

| Teopema 2. Ilycme Koagdpuyuenmo: cucmemor (1) a (x) umetom usme- 

 pumble U O2paHu4eHNole NpouseodHole nopAOKAa m6 COaacmu Q, KoadPunuenmel 

Tu docmamounoe uucao pas Oudbdepernyupyemol UU @oINOAHENbL YCAOBUA meo- 
pemot 1. Ecau cucmema (1) C epaHudHolmu YCAOBUAMU, 2@apanHmupyouumu 

 eolnonHenue Hepasencmea (7), umeem oO0biWeHHOe pewlenue C KOHeLHOU HOpmMot 


8 Ware, mo cnpasedauea CAeOyrolWaA OYeHKa 
eae (21) (gy S <Clile, 


x 2n 4 
moe p >i, ecau m< 2n; 0 > amt ecau m >> 2n. IlocmoanHaa C 3aé6u- 
cum om d, Ho Ne 3aeucum om u uf. 

JleHHHIpaycKHH TeKCTHJIbHbIM WHCTHTYT Tloctynuao 
um. C. M. Kuposa 27 IV 1956 


WHMTHPOBAHHAS JIATEPATYPA 


1¢. JI. Co6ones, Hexoroppie npumMenenHaA tbyHKUHONaATbHOrO aHasmH3a B MaTeMa- 
THUeCKOH busne, 1950. # UW. Tl. Merposckuii, Yen. marem. nayK, 1, B. 3—4 (13—14) 
946). *O, B. Tyeesna, JAH,-102, No 6 (1955), * A. HU. Kowesaes, Matem. 
c6opu., 38, B. 3 (1956). 5S. Bochner, Ann. of Mathem., 57, Ne] (1953). © J. Mar- 
cinkiewic z, Studia Mathematica, 8 (1939). 7M. HW. Buw4yk, Martem. c6opu., 29 
(71), Ne 3 (1951). 8 K. Friedrichs, Comm. on Pure and Appl. Math., 6, Ne 3 (1953). 


* TIpH TOM MbI OyfleM CUHTAaTb, YTO MATPHIbI at (x) 6yLyT m pa3 HenpepbiBHO udde- 
peHunNpyembimn (byHKIWAMH. Indepepennupyeocts koappuuUHeHTOB Tu TakxKe LOJ2KHAa ObITb 
NOBbIMIEHA MO CpaBHeHHIO c Teopemon 1. 
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Jloxaagn Axayemun nayx CCCP 
1956. Tom 110, Ne 3 


MATEMATHKA 


r. WH. MEJIGBHAKOB 


HEKOTOPbIE BOMPOCbI NPAMOTO METOJIA JIATIYHOBA 


(I1pedcmasaeno axademuxom B. H. Cuupnosoim 3 V 1£56) 


B nacrosueli 3aMeTKe (POPMYyJHpylOTCAH HeKOTOpble YyCJIOBHA aCHMMTOTH- 
yeCKOll YCTOMYMBOCTH Ha OCHOEe (PyHKUMH, MpOH3BOAHaA KOTOPOH, BbIUHCJIeH- 
Had B CHJy ypaBHeHHH BO3MYULeHHOrO J{BHXKeHHA, BOOOMIe FOBOpH, 3HaKO- 
mepeMeHHa, H JlaHbl OWCHKH 3aTyXaHHA JBHOKeHUA. 

STOT BOMpoc paccMaTpHBaJICA IA JIMHeHHbIX cHcTemM (1). Hekoroppie 
OWeHKH 3aTyXaHHA J[BHXKeHHA Ha OCHOBE MpxAmMoro MeToja JIlAnyHOBa yKa3aHbl 
B padotax (?,%). 

Haz30sem V-cbyHKUHel (PyYHKUHIO OJHO3HAYHYIO, HeMpepbIBHYIO, ONmpejeJIeHHO- 
MOMOKATeIbHYIO HM JONYyCKalolllylo OecKOHeYHO MaJIbI BbICWUMH Mpeyxe mpu 
Bcex ¢t >t) B HEKOTOPOH OKpeCTHOCTH Hayasia KOOpAuHaT G caso0Boro NpocTpaH- 
CTBA, YJOBJIETBOPAIOULyIO, KPpOMe Toro, YCJIOBHIO: MIpH KaxKOH (pPHKCHPpOBaH- 
HOH nape 3HayeHHH apameTpow c,?t u3 mpomexkyTKoB O<c<H, t >to, 


rye H — HekoTopoe 4NCIO, HepaBeHCTBOM V (X45 +s, Xn tf) <C -onpenenserca 
B oOslacTH G eHHCTBEHHad O6sacTb, KOTOpy!o SENSOR D(c, L); 

OG6uacTb, onpejessemylo HepaBeHcTBoM V(x, ..., Xn, t)<c, o603HauuM 
Dies). 


JlemMa. ITycmo 3adana V-dbynkyun 6 oKpecmxocmu G Cc epanuyett I. 
Toeda cytuecmeyem maxkoe uucao h>>0, umo 1) o6aacme Dh, t) noepyscena 
6 omKpoimyto OOaacme G; 2) obaacmam D(c,t) npu guKkcupoeannom c us 
npomescymKa (0, A] u npu ecex t >t y npunadrencum ne 3a6ucshiuaan om t 
oKpecmHocmb Hauana Koopdunam |xXs|<(c); 3) D(e, t) —cKoab yeodno ma- 
Aan oKpecmxocmb Havana Koopouxam npu ecex t >to, ecau ¢ Oocmamo4uHo 
MQAO. 

Byjem ropopytb, uro V-cbynkiMa onpeyetena B odnactu D(h,t), ecan 
oHa onpeesena Bo BcaKoli D(h, t) npn t >t). He sapucautyio or ¢t o6nacte, 
B KOTOpoli cogepxuTca D(h, t), o6osHauum D (A). 

Ilycrb 3aqaHa cucTema JudppepeHuHaJbHbIX ypaBHeHHH, yOBJeTBOpAIOMLaA 
yCJIOBHAM TEOPeMbI CYWLECTBOBAHHA PeleHHH B OKPeCTHOCTH Hayavla KOOpAU- 
HaT G mipu seex t >fy. Tloq Bhipaxenuem «nponsBoqHaa V-cbyuHKunn» Oyyem 
Pa3yMeTb IIPOH3BOAHY!O, BbIUHCJICHHY!IO B CHJIy aHHOH cHcTembl judbcpepeH- 
UHaJIbHbIX ypaBHeHul. IIpeqnonaraerca, uTo npovsBoqnaa V-cpbyHKwHu cyule- 
CTByeT H HenpepbiBHa. 

Teopema 1. Ecau @ Hexomopoti okpecmxocmu G npu ecex t >t, npo- 
useodnHan V-@ynkyuu 


d 
ap V (Xi + Xn A am rd Orin ia as a t) (1) 
onpederenno-ompuyamervbHa, mo 6 HeKomopott o62acmu D(h, t) mosicHo yKa- 
3amb cnoco6 nocmpoenua maKkoli oOHOsHaYHOu, Henpepolenot dbynKyuu f (V), 
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obnadarowed ceoticmeom f(V)>0 npu0<V<h, f(0)=0, «mo 6ydem evr- 
NOAKSMeCA OugdqbepenyuanoHoe HepaseHcméo 


SO (05) (2) 


Teopema 2. Ecau natidena V-qyaxyun @ o62acmu D(h, t), npous6od- 
HaA KOMOpOU B@ HeKOMOopomM KoAoye hy <V<hA npu ecex t >t) yoOoenremeo- 
psem nepaeexcmey euda (2), ede f(V) >0 6 ynomanymom Koaoye, mo pewue- 


HUA C HAYANGHOIMU YCACBUAMU U3 O6aacmu D(h, to) He eollidym us o6aacmu 
D(A, t) u eotidym @ o6aacmb D(h,) wepes npomeocymoK epemenu 


5 <\ 5G: o 


u3 KOMOpouw Ooroule He éeoltidym*. 


Teopema 3. Ecau natidena V-@ynxyusn @ o6aacmu D(h, t), npouseodxaa 
Komopou ydoeraemeopsem Hepasercmey 


dV 

a STV), FV) >0 npu h<V<A, (4) 
MO PelleHUe C NPOUSEOACHSIMU HALAAbHOIMU YCAoeuAMU U3 ObaacmU D (hy, to) 
moomem éeoilimu u3 obaacmu Dh) wepe3 npomeocymoK 6pemenu t, OYeHUBaemoIL 
CHU3Y HepageHcmeom 


h 
ide 
°F \ Fm (5) 


Teopema 4. Ecau natidena V-@ynxyua @ o62acmu D(h, t), npouseod- 
Han Komopoti e D(h, t) npu t >to yOoeremeopaem nepasencmey 
dV 
a < oF), (6) 


2de f(V) >0 npu O<V<A u f(0)=90, a uNmeepar om ¢(t) oepanuyexn 
t 


COePXY: \ o(t)dit <M, u ecau umeemca makoe 4ucao hy, O<h,<h, «mo 


to *s 


dc 
6OINOAHACINCA HCPA6EHCINGO lao mo peweHun C HAYANbGHOIMU YCAOBUA- 


hy 
mu uz o6aacmu D (hy, to) ocmatwomca @ o6aacmu D(h, t). 
t 


Ecau, kpome moczo, \ g(t) dt Fez OO «MO peweHuA C HaLAAbHoLML 
> CO 
to 
ycaosuamu us o6aacmu D (hy, to) acumnmomuuecKku nNpubAUsCaIomcA K HYAe- | 
eomy pewenuro. [pu smom samyxanue OsusicenuA oYyeHueaemca CaedyrouyUMm 


OOpasom: 6Ce peuleHUA C HAYAAbHoLMU YCAoeUAMU UZ OOAACMU D (Cy, to), 20 
0<¢,<h,, ¢ momenm t naxodamca @ o6bnacmu D(c,t), ede c=c(t) ydoe- 
aemeopsem Hepasencmey 


ees  (t) dt. (7) 


Cy to 


* Ecau HepapenctTso (2) BbInomHeHO BO BceH O6acTH D(A, t) A paccmaTpuBaemaa CH- 


cTeMa y/OBJIETBOPAeT B G npu Bcex {>>¢t, yCIOBHIO EHHCTBEHHOCTH pellleHHH, TO H3 OWeH- 
KH (3) cileMyeT acHMNTOTHYeCKOe NpHCHxKeHHe pelveHHH K HyJIeROMy pelennio. B 9TOM 
esyuae Teopemb! 1 u 2 cooTBeTcTByI0T Teopeme JIANyHOBa 06 aCHMMTOTHYeCKOH yCTOHYHBOCTH. 
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Ecau Oudqepenyuuarcnoe ypasnerun yoosaemeopsiom @ D(h, t) ycaosunm 
COUHCMBENHOCMU pelleHuti, mo wucAo h, cyuecmeyem, mak KaK 6 9MOM CAY4ae 


ed 
c 
eae 


Teopema 5. Ecau natidena V-dyxkyua 6 o6aacmu D (h, t), mpous6od- 
Hana Komopoli npu t >t) yooeremeopsem Hepaeencmey 


0 


USE (Q)VE (EVI npu OVS, R>O (8) 


u ecau M, yooereméopsrowee Nepasencmey 


i t 


E : be ae en ¢ FF at)" | > Mnpu F = exp | f(t) dt, 


to to 


€CINb KOHE4HOE NONOMCUMEAGHOE “4UCAO, MO pelleHUA C HAYANGHOIMU YCAOBUAMU 


uz o6aacmu D(h,, t) cde 0h, <M, ne eoilidym us o6aacmu D (h, t) u 6 mo- 
menm t 6yOym HaxodOumeca 6 o6racmu D(c, t), ede 


>| 


t 
c= 0(t)< mF :(1—kht \9-F* dt) (9) 
i ; ; 
t 
Ecau, Kpome moeo, | f(t)dt ne «MO MeGosmYyLyeHHoOe Oeuoicenue 
to 
ycmoiuneo ACUMNMOMULECKU, NPULEM 3AMYXAHUe OBUACEHUA OYeNUeAemM- 
cA Nepaeencmeom (9). 
J\ucdpepenunastbHoe HepaBeHcTBo Bua (8) MOXHO TOCTPOHTb JIA ypaBHe- 
HHH BOSMYLICHHOrO ABYXKeHHA OOWLeErO BHJa C rOJIOMOPPHbIMH NpaBbIMH aCcTAMH: 


ak. 
Tt Dg, (LE) Ar = oie ee tae een (10) 


Syecb Xs—/N-KpaTHble pxAbI, AOCOMOTHO CxXOAAuHeCA B OONacTH | X5|-< Bs; 
Bce KOSpPHUMEHTHI NpeAMO/araioTcaA HeMpepbIBHbIMH HW OPpaHHUeHHbIMH. 
OnpejeJIeHHO-NOJIO*KUTeJIbHYIO KBaj\paTHuHy!o (opMy ¢ OrpaHHYeHHbIMH 


n 
KoappHuveHtamH V = oS Agr (t) XsX, MOXKHO HAHTH W3 YCJIOBUA: 
$s, r=1 

7a aV 

1 
are (Py (4a. pay (EY %,) = 2 0) ee) V eg, ea 
s==1 
rye o«(f)— HaHOoJbulaH BelleCTBeHHaA YaCTb KOPHeH XapakTepucTuyecKoro 
ypaBHenua cucrembt (10), © —MpovsBombHoe Masloe MosO*KUTeMbHOe YCIO, 
W — ompejesIeHHO-OTpHlaTeybHad KBajlpaTHunad (bopMa c orpaHvyeHHbIMu 


KoSPDHUHeHTAaMH. 
B custy cucrempl (10) uw ycenopna (11) HMeem: 


dv oes 
T= 2abeyV+ St WH YS ater (teXr+%/X,). (12) 


$s, r=1 


Odsactb D(h, t) onpenenum “3 ycnoBuii: 


: A 2 A 2 
h<min {7 Bi, eis a, Bn, i Os 


rye A =||a,,|, As — munop (n —1)-ro nopsjKa, coorsercrByioulnii QJIEMCHTY Ass. 
Pagpr X, B o6uactu D (A, t) aOcomorHO cxojATCS. 

Youomoppuaa byHKuNA, crToslad B npaBoli vacrn ypaBHenua (12), ma- 
Kopupyerca 8 oOnactu D(A, t) CI€AyIOWIHM OOpasom: 


n 


F (x1). 45 Xny t) =D) Ar (%sXr + HX) So (t)V**, (13) 
Ss, r=1 
rye R= 1/,,1,..., ecm pasoxenne dynkuun F HaunHaeTcA CooTBeTCTBeEHHO 


€ WI€HOB TpeTbero, YerBepTroro Hu T. A. Nopayka, a o(t) — orpannuennas 
(YHKUHA BpeMeHu. 


a = OV 
Kax api QJICH KBapaTHIHOU (pOpMBI ar MO2XKHO OWCHATb Ha MOBEPpXHOCTH 


V=c (1). B pe3ypTaTe nomyaum 
Vv & VASA, 
ii A 


Ss, T=1 


da,, 
dt 


V. (14) 


TloqcrapuM ouenku (13), (14) B ypaBHenue (12). Yuutsiwaa, uro W <0, 
NOJyYHM AudepenuvabHoe HepaBeHcTBO (8), rye cueqyeT MOMOKAUTb 


se A,A, | da,, 
O20 ee) sey wate es 


M3 TeopembI 5 nowlyyaeM JOCTaTOUHbIe YCIOBUA AaCHMNTOTHYeECKOM ycToH- 
YHBOCTH HyJIeBOrO pelleHHa cHcTemp! (10). 


JlenHHrpagckHl YTocylapcTBeHHbIM YHUBepCHTeT Ilocrynuso 
um. A. A. )KqaHoBa 12 IV 1956 


UMTHMPOBAHHAS JIAUTEPATYPA 


A. A. Topéyuos, Yu. san. MIY;7, 8. 165,°39'(1954). * H. IT. Geraes, 
Tipuxa. Matem. u Mex., 15, B. 3, 371 (1951). #7. H. Wy 6omnn, Ocnos teopun 
YcTOM4HBOCTH JBHxKeHHA, 1952. 
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Jlokaagn Akaygemuu nayk CCCP 
1956. Tom 110, Ne 3 


MATEMATHKA 


HW. E. OTHEBEULKUN 


HEKOTOPbIE TAYBEPOBbI TEOPEMbI JIA ABOMHbIX PAJOB 


(ITpedcmasazexo akademuxom A. H. Koamozoposeia 5 V 1956) 


VispecrHas Teopema (1) o cyMMupyeMocTH MeTojIoM (C,«-+ A), rae « >— 1 
u }>0, psaqoB, cyMMupyembIx MeTojom AGea, pactipocrpaHeHa Ha psxJbl 
C BEKTOPHBIMH WieHaMH XUJVIOM (?,°), KOTOPbI MOJIOXKHJ B OCHOBY MPHJO- 
XKeHHH K 9proyuyecKOH Teopuu IMIpoOTOTHI 9TOH TeOpeMBl. 

B HacTosuleli 3ameTke Teopema Anyepcena (Ecu pag orpanuuen (C, x | 
WH CyMMHpyeM MeTojom A6ena K S, TO OH TakKxKe CyMMHpyem (C, «+ 7) K sq 
rye « >—1, y>>0) epenocutca Ha BOHHBIC PAAbI, OTPaHHYeHHO CYMMH- | 
pyembre merogom AGesa (caly¥aii CyMMHpyeMOcTH IIpH HeorpaHHyeHHoM Tpe-_ 
JI@JIbHOM Tlepexojle paccmorpeH B (4)). | 

Jloka3aHHasi B 3aMeTKe TeopeMa 4 oOo6njaeT Teopemy 3 u3 (°). B Teopemax | 
5—8 ycTaHOBJIeHbl YCJIOBMA BKJIOURHHA OrpaHHYeHHbIX MeTOJOB CyMMHpye- | 
moctu (C,«, 8) u AGeua WA pAQOB HeorpaHuueHHbIXx (C, «, 8). [IpequoxeHus 
9TH OMpaioTcaA Ha Teopemy 1 06 ycJOBHAX BKJIOUeHHA orpaHHYeHHBlx 
mMeTojiop (C, a, 6) u (C,«+1, 8+ 1). Hanomuum onpeyesenve orpannueHHor | 
cyMMHpyemocTy (°). | 

Orpanuyennyto (C, «, 8) cyMMupyeMocTb kK 4HCIy Ss 0603HaTaeM | 


| 


lim of 8 =s. 
(171, 1)y > © 
HyxKHuK yKasaTeb 0 OOo3HayaeT, UTO mM HN, CTPeMACb K OO, YOBWJe- 
TBOPAIOT HepaBeHCTBaM 
Lee Bi 
An ie an (1) 
TIpH JOOOM A, yOBJeTBOpAIOUIeM HepaBeHcTBy O<A< 1. 
co 


OrpaHuyeHHylo CyMMHpyemocTb psja >, Uy, MeToRoM A6ea kK UHCITY 


(p. , v)=0 
S o603HadaeM 


foe) 


lim SY UnyX"Y, 


(2. Ne > 10 (nyo 


rye xX My, CTpemMacb K 1, yAOBMeTBOpAIOT HepaBeHcTBaM 


B41 3 
Ay ee (eae (2) 
ay >0, 6>>0—nekoroppie wena, yqoBuerBopsiomne HepaBeHcTBy 
18<(«+ 1) (8+ 1). (3) 
Ana cnyyan y=8+1 uv d=a+41 (1) wm (2) cBogatca Kk 
Mt <M <a ah, (4) 
A(L—y) <1 —x <n (1 — y). (5) 


Kpome Toro, HCHOub3yeTCA NOHATHE 06 OrpaHHYeHHOM MejeHHOM Kouie- 
OaHuu. Ilonatue 0 MejqneHHOM KoseOaHuH, BBeeHHOe B padoTe (°), mepe- 
HOCHTCH B paOore (*) Ha ABOMHbIe MOCeOBaTeJIbHOCTH. 

B 3amerke BBOJUTCSH eCTeCTBeHHOe J OrpanuueHHolt cymmupyemocrn 
NOHATHeE OO OfpaHHYeHHOM MeJVIeHHOM KOWIeOaHHH. 
 ABoknat MocMeOBaTebHOCTH Syn OPPAHHYCHHO MeJJIeHHO KoseGnercs, 
eCIH 

Luniepion( i, 0.0, 
(8, Os)o +0 
rye (9,, 6.) >0 u 
o (0,, 95) = lim Omn (9,, 95), Omn (8;, 05) => max | Smn, — Smn i; 
(1m, N)y > co m<m<m (1+6,) 


ALMU<N (1 + 82) 


NipHyeM m7 H N YOBJeTBOPAWT HepaBeHCTBaM At m<A In pu (m,n), 
a 0, 1 % yqOBNeTBOpsIoT HepaBeHcTBy )O,<6,< 46, mpu (4, 4.) > 0. 


= 
JlemmMa 1. ITycmo Oasa pada ys Uyy 6OINOAKSOMCA YCAOBUA 


(u» v)=0 
oY C7 ei NOY 6 1.8 0 7 mcr Os) ee (6) 
ee B+1 = ) 0 (m1) OnA Wee 1y2. .. og: (7) 
ae Ona (m,n) > N; (8) 
lim o% tl Bt1 — sg. (8’) 


(mM, fl)» + co 


pie oo 6) - 
To20a 3% oepanuieHHo cYymMMupyemca memodom cpedneapudmemuuecKux 


K Ss, ecau —1<(a,8)<0, a@ m, n, cmpemsacd K oo, yOoesemeoparom (4). 
B camMoM jesle, HCNOJIb3yA ONpeyeseHue sue (cm. (°)), MowyuHM 


m,n {Penal SEIU S food Wi 


1 4 1 
Eo ie ge te ee ees le Boa pees 
mf 2) rie v (a + 1) (8 + 1) mn he ee boy + 
m—1 n—1 
+a(S8tna+t 1) » ae raat iG (cg tip et oy get, B+1 
ray i (9) 
m—l1 


+(atm+1)(B+n+ 1) ottt eH —a Dy otta et — 
pt 


n—l 
2D) ogee (atm + 1) opty eh B+ nhl) ape et oth ot] 

v=1 

Ha ocuopanuu (6)—(8), (8’) Hu TeopemMbl 06 orpaHMyeHHO cCxXoqMMOCTH 
cpeyHero apudmeruyeckoro orpaHHYeHHO CXO/sllelicA ABOHHOM NocwejoBa- 
TejbHocTH (cm. (°), crp. 112) u3 (9) BbITeKaeT 


m,n 
t , «ptt B+4 
acm 7) 6%) 8 = SF = Ss. 
ets) oo Mit ae ey («+ 1) (6 + 1) 
foe) 


Teopema 1. ITycmo psd > Uyy, O2panuuenno cymmupyemolll (C,«+1, 
(u, v)=0 
8+ 1) K 4ucay s, ydoeremeopsem (6)—(8) U 9%°8 oepanudenHo MeONCHHO 


m, tl 
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Konebnemca. Toeda pad amom oeparnurenno cymmupyemca (C, «, B) K lati | 
oe uucay, ecau —1<a,8<0, a m; n yoosremeopsiom (4) 

B caMom jlese, Ha ocHOBaHHH siemmbl | cpesHeapudMeTuyuecKoe Tocseqo-- 
BaTeJIbHOCTH 97° orpaHHYeHHO CXOMTCA K S, CCJIHM — Ito, Bax OrgHOns an 
OrpaHHueHHO MejVJIeEHHO KoNeONeTCA COrsacHO YCJIOBHIO TeOPeMEl. Mosromy} 
3 OFpaHHYeHHO MejIeHHOrO KONeOaHUA MOCIeEAOBaTebHOCTH M OrpaHHueH-| 
Holi CXOJMMOCTH ee cpeqHero apucpMeTrwuecKorO cueqyeT CXOAMMOCTb CaMOH | 
ToceOBaTeJIbHOCTH, H 


(Mm, N)y +00 


AuanorvuHo paccyxjas, WouyuuM, uctombsya semmMy 1 (c N=0O),, 
culeyIollyo Teopemy. 
Teopema 2. [ycmo lim oft 6H =s yw ottt G+1 = Ge@panuuena, 
(™M, f)) > ©9 é 
a o%  CapaHudeHHo MeONeHHO KOACOAeMCA. 
To2da lim 0% 8 = s, ecau («,B) >— 1. 
(m, N)y + co x 


IIpuH nmomomu Teopemb! 2 JoKasbiBaeTcA Culeqylollan Teopema. 
[oo} 


Teopema 3. ITycmo psd >, Uny Oe@PaHuueHHO cYymMMUpYyem mMemodom| 
(B» v)=0 
A6ean K 4ucAYy 8, nocaedoeamenbHocms o%:® oepanuuenad UU OepaHUuueHHe 


Mm, 
medneHHo Konebaemca. Toeda psd amom oepanuuenHo cymmupyemca (C, a, B) 
K amomy ace uucay, ecau (%,8)>>—1, am n, cmpemsced K co, ydobre- 
meopsuom (A). 
los) 
B camMoM jee, pay ») ny (cM. (°), Teopema 3) orpaHHueHHo cyMMupyeM 
(p.» v)=0 

(C,%+1,8-+1), nostomy, BenegcrBue Teopembl 2, 6%? orpaHHueHHO cCyM- 
MUpyeTca MeTOOM cpeqHeapHdMeTHyecKHX K Ss. Orciojla, paccyxKan Tak xe, 
Kak IIPH 3aBepuwIeHHM JOKa3aTeJIbCTBa Teopembl |, OJIYYHM, YTO pA ZTOT 
OrpaHHueHHoO cyMMupyerca (C, a, B) K s, rye (a, 8) >— 1. 

JlemMa 2. Ecau uesapoeckan cymma ee (a, 8) >— 1, yooeremeopnem 
YCROBUAM 


O(n) 0nd i = 0 Owner 
on 8 = {o(m&H) dun n=O, |, ee 
O() OAT in, the Ni, 
mo o% tiv b+ CepanuKeHHo MeOACHHO KONeONeMcA. 
113 aToH seMMbI H TeopeMbI 3 BbITeKaeT: 


co 
' 


a 

Teopema 4. IJIycmo psd >| Uyy O2paHudeHHO CcYyMmUpYyem memodom 

(p., v)=0 | 

Adena K wucny S U nocaedogamenoHocme 3*:® oepanuueHa, npurem (a, 8) > 

> —1. Toeda pad amom oezpanusenno cymmupyemca (C, «+ 7,8 +) Ona 

AOObIX (1, 2) > 0 K amomy oe uucay, ecau («, 8) >-—1, a m, n yooere- 

meopsuom (4). | 

Ilocuequee Mpeqioxenuve OOoOmlaeT Teopemy 3 u3 (5). U3 Teopemp 1 13 
(°) H Teopempl | cneqyer Teopema 5. 

F fos) 


Teopema 5. ITycmo psd >) Uyy OepaHuuenHO cymmupyem memodom 
(ps v)=0 
Aoena, a nocaedocamersnocmo s*:6, ydoeremeopsiulan yCaceuaAm 


0 (n* +1) OAA ieee (10) 


o%.8 = 0 (me+1) OANA Ae ea ee (11) 
O(1) dan (m,n) >N, (Taq 
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OepanudeHHoO medneHHO KoneOaemca. Toeda pad amom oepanuueHHo CYUMMUL- 
| pyemca (C,«, 8) K uucay s, ede —1 <(%, B) $0, x,y, mu n ydoenemeo- 
» pstom (4) wu (5). 
: iz Teopembi 5 u slemMbI 2 BbITeKaeT MpeluioxKeHHe, OGOGMAIONLee TeopeMy 
| us (°), ecnu —1< (a, 8) <0. 

Teopema 6. JIycme Osotinoli pad, oepanuuernno cYMMUpYyemolll memodom 
| Abert K 4Uucay s, yOoeaemeopsem ycaoésusm (10) — (12) u 


oe tm 84 == O(1) daa (m,n) >N ee 


) —1<(%, 8) <0. Toeda pad smom oepanuuenno cymmupyemca (C, «+ Ds 
B+) Ona snnbox O>(«+%, 2+ Ny) >—l K amomy oe 4uUCay. 
Sameuanue. B cweqyioulux yByx Teopemax mocvleJoBaTeuIbHOCTD 
ee (x, 8) >—1 Ha3bIBaemM orpaHHyeHHO mMeneHHO KoseOmomrelics, 
CCH 7 HN, CTP€EMACb K ©O, YOBJeETBOPAIOT HepaBeHcTBy (1), 9, Ht 9, crpe- 
MACb K HYJIO, YAOBCTBOPAIOT HepaBeHCTBy 


= Ais B-+1 
NOL <0, <1 ¥ 


| Aaa moOoro i, YyOBNeTBOpsAoMero HepaBeHcrBamM O<A< 1, a y>>0, 
6 >0 yoBneTBopsIoT HepaBencTBy (3). CrpaBeqmuBbl mpeqoxKeilua Gonee 

| oOmive, 4eM Teopemp! 5 4H 6. 

Teopema 7. Iycmb nocaedosameasxocms 3%" oepanuueHHo medneHHo 


| KoneOnemcn u onpedensemcsa éGolpaocenuem 


Oa aAnsi= On ls Dass (14) 
Oe Ole). OF het. 2 Ve (15) 


O(1) ona (m,n) >N (16) 
npu Hexomopolx ~—>>0, 6>0, ydoeremeopaiowux (3). 
ITycmo, Oanee, pad Lu,, OepanuwenHo cymmupyem K 4UuCcAY S memodom 
— Aodena. Toeda pad amom oepanusenHo cymmupyemca (C,«%, $) K “ucay S, 
ecalu mun, x u y yooeremeopsiom (1) u (2) uw —-1<(a, 8) <0. 
Teopema 8. /Tycme psd > Uny O@PAHu4enHo cymmupyem memodom 
(p, v)=0 
A6ean K 4ucAy Ss uU yOoeremeopsnem (13), a nocaedosameaorHocmo oy ydo6- 
Aemeopsem ycaoeuam (14)—(16), ede —l<(«,8)<0. Toeda pad amom 
OepanuuenHo cymmupyemca (C,a+7, 8+ 7%), O>(*+, 6+) >— 1, 
K 9MOMY DICE UUCAY, ECAUMUN, X UY, CMpemsCd’ K co u 1, YOObAemMBopsiOM 
By) ru (2). 


Tlocrynuuio 
19 I 1955 
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Jlon aay pr Akanemuu nayr CCCP 
1956. Tom 110, Ne 3 


MATEMATHKA 


Bb. Mt. WYFAUEB 


O JBYX NPHEMAX TIPHBJIMDKEHHOPO BbIYHCJIEHHA 
COBCTBEHHbIX 3HAYUEHHH HW COBCTBEHHbIX BEKTOPOB 


(IT pedcmasaeno akademukom II. C. Anekcandpossin 26 IV 1956) 
B oOfHOM H3 JOKJIaqOB Ha BOPOHEXKCKOM CeMHHape HO (pyYHKUHOHAJIbBHOMY 


anamusy upodp. M. A. Kpacnoceapcexuli mpeqmomwus (cM. Takxe (*)) pay 
TIPHeMOB MpHOM2KeHHOFO BLIYHCNeHNA COOCTBEHHbIX 3HaveHHH MW COOCTBEHHBIX 


BEKTOPOB OrPaHHYeHHbIX NOJIOMKUTCJIBHO-ONPENEJICHHbBIX ONE€PpaTOPoOB. B nacros- | 


wleli 3aMeTKe M3JlaraloTCH OCHOBHbIe Pe3sYJIbTAaTbI MCCJIeOBAHHA JBYX M3 9THX 
MeETOJOB. 

1. Tycrs A — nonoxutTebHO-ONpeseJIeHHbIi OrpaHHYeHHbIM CaMOcolps- 
*KeHHBI OMepaTop, elicTByIOWMi B BellleCTBeHHOM THJIbOeproBOM MpocTpaH- 
cTBpe H. O6o3HauuM yepes Ay H An (O< Ay<chn) TpaHHUbI cilekTpa onepa- 
Topa A. Hmuxuto1o rpanuily ciekTpa A, onepatopa A npefwiaraeTcA HaxOUTb 
Kak lpeje uceJ 


(1) 
re BEKTOPbI X, ONpesessoTca (hbopMy amu 


ee (2) 
k+1— *k (AA;,, Ay) Ry 


Hsu 


Ae eh 2 as Ay. (3) 
Smecb Ap = Ax, — py, Xp. 

Onuulem reoMeTpHuecKHit CMbICJI Hepexofla OT BeKTOPa Xp K BEKTOPY Xp 41. 
Ham yyoOno OyyeT pH 3TOM TOUKY Xp_4,, MOuyyeHHy10 Mo dopmyue (2), 
o603HauaTb yepes Y, a TOUKYy, NowyyeHHyio 0 cbopmyse (3), — yepes 2. 

Tlepexoq of TOUKH X, K TOUKe y HIM Z NpoucxoquT B msocKocru I, 
Mpoxofamen uepes x, H Ax,. IIpu strom z aBaaeTCA TOUKOM TepeceyeHuaA 
c gmmumcom (Ax, x) = (Axp, Xn) IPAMOM, Mpoxoameh uepes x, B MOCKOCTH 
I neprienqukyapHo BekTopy x,. Touka xe y ABMIAeTCA CpequHOl oTpesKa 
[Xn, 2]. 

2. [Ipopoqumpie B HacToseM MyHKTe yrBepxk,eHua cbopmyaupyrorcs 
OJHOBPpeMeHHO JX Cy4¥aeB, KOra NMOCeOBaTeMbHOCTH Xp, HaXOAATCA TO 
(bopmymam (2) uu cbopmysam (3). 

XOJMMOCTb UHCEJ w, K HeEKOTOPOMy Ipeyesy BbITeKaeT M3 CJIeLyrollero 
YTBepxK eH. 
Teopema 1. Cnpasednueol nepasercmea 


Mo > U1 > Ue >... (4) 


CrekrpaJibHyio (pyHkiMio Onepatopa A 6yfem OGosHataTh Yepes EF). 


Teopema 2. [Tycmo || Ex,+2X || >> 0 npu awn6om ¢>0. Toeda 


Tim Bp = Aa (5) 
lim \| AXp a hy Xp ee 0. (6) 


Roo 


JlonyctuM, 4TO MoceOBaTebHOCTh Xp, CXOMUTCA K HeKOTOpomy x*. Torya 
u3 (6) BbireKaeT, 4TO }, ABJAeTCA COOCTBEHHBIM YHCJIOM ONepaTopa A, a x°— 
COOCTBEHHbIM BEKTOPOM, COOTBETCTBYIONIMM A,. Orcioga cyleqyer, 4To 6e3 JO- 
NOJIHHTCJIbHBIX TIpeqMOJOKeHHL OO onepaTope A HeJb3A CTaBHTb BOMpoc 06 
HCCJI€OBaHHH CXOJMMOCTH BeKTOPOB X,x. Ilostomy B NpHBOUMbIX HH Ke Teope- 
Max 3—OS MbI OyJeM MpeqnONaraTb, YTO BbINOJHEHO JOMOJHUTebHOe yCJIOBHe: 

a) hy A6AKeEMCA UZ0AUPOBAHHOLL mMoUKoOli cheKmpa onepamopa A, a ocmaao- 
Has “aCMb CheKmpa onepamopa pacnoaootena Ha ompe3Ke [ho, An]. 

OGosHayuM uepes H, NpocTpaHcTBO CO6CTBeHHBIX BEKTOPOB, COOTBETCTBYIO- 
mux Ay, uepes H,— opToroHabHoe JoMONHeHHe K H,. OptoroHabHyto HOp- 
MHPOBaHHy!0 IIpOeKUHMIO BeKTOpa Xx), Ha H, OyyeM O6O3HauaTb Yepes eC. 

CrenleHb O/1M30CTH HanpaBseHull JByX BeKTOPOB x H y OyyqeM XapakTepu- 
30BaTb BeJIMUHHOH 

ie One y y 


sin(ay YN Va Vy 
Teopema 3. ITycmb eoinonaneno ycaogue a) U xX) EH. Toeda 


lim sin (x,; e) = 0. (7) 


k= 0 


3. Teopema 4. IJ/ycmo 6binoaHeHO ycaoeue a) UX» EH. Lycmo npu 
ONPeOEACHUL YUCCA Up BeKMOPbL X;, ONPedeasvomca opmyaamu (2). Toeda no 
Awbomy 2>>O0 moocHO yKasamb makoti Homep n, amo Jas ecex k->O 


hog a (8) 
| ay aria: 
Sin (%¥nazi €)< (G+ @)? | 5 ea Ss (9) 
20e 
= pil hy Ag Nes 
Bg nb a)? Ee ye) (10) 


ae eae npu dy <n — he: 

Jlerko BugeTb, ¥TO g<l. 

Oneuxy (8) ecTecTBeHHO CpaBHHTb C OMeHKOM ObICTpOTbl CXOJMMOCTH, HO- 
yyeHHo Aa MeTojja HaucKopelimero ciycka. B (?) nomyyeHa olenka THNAa 
(8), mpwuem ja gq HalifeHO 3HaueHHe MeHbIee, YEM TO UHCIO, KOTOPOe 
ompejeseno copmysoi (10). Ormerum, ato dbopmyvia (10) aer HauMenbiuee 7, 
TIpH KOTOpOM cmpaBequBb ouenKu (8) u (9). 7 

4. Teopema 5. ITycmb evinoaHeHo ycaoeue a) UX) Ely. Mycmo npu 
OnpedeneHUU “UCEA Lp, 6eKMOPbL Xp ONpedeastomca HopmyAamU (3). Tozda no 
mobomy ¢->0 mooeHo yKasamb maKkoll Homep nN, 4mMo Npu Bcex bo 


sin (%n4n3€) <(q +2)* sin (Xn; @), 


ede g<l u q ne saeucum om ¢. 


So 
on 


AnasiuTHuecKoe BbIPaKeHHe, OMpeeJAIOUICe 7, HalHTH He yAasIOcb. one 


° e Ke n 
THM, ¥TO TaOJIMy 3HaveHH IA g KaK (yHKUHH OT OTHOIIeHHH ere 
MOXKHO HaliTH, MOsb3yACb MeTOJOM, IIpHMeHeHHDIM B (?). 

5. Ilycrb Tenepp A — NOJO%KUTeMbHO-OlpefeeHHaA KBapaTHan CHMMET- 
puveckad MaTpHlla 1-ro NOpAyKa C COOCTBEHHBIMH YHCaMH Ay (O-<c Ay <A ss 
een <An) HH COOTBETCTBYIOMIMMH HM HOPMHPOBaHHBIMH COOCTBeHHBIMH 
BEKTOPaMH €), €9,..-,€n. Toli xe OyKBol A OyyeM OOosHa¥aTb mpeodpaso- 
BaHue f-MepHoro mpoctpancrBa R”, ompesemmemoe marpuuel A. 

B crarbe (1) BbiICKa3aHO TipeyMoomweHHe O TOM, YTO IPH onpeyeJeHHu MO 


h 
cbopmysiam (3) CXOALLUXCA K C€; BEKTOPOB X, HOPMMpPOBaHHbe MONpaBKU TES 
k 


BOOOUIe TOBOPA, CXOAATCH K @p. Ham yyaslocb fOKa3aTb 9TO yTBepxKAeHHe 
IPH HeKOTOPbIX JONOJIHHTeCJIbHBIX MpeNOJIORKeHHAX. 

Teopema 6. JTycmo 4ucnd dy, kn PuKcupoeanol. Ilycmo HnyAeeole npu- 
GAuKeHUA pacnpedeneHbl pasHomepHo 6 HeKOMopom wape npocmpancmea R”. 
ITycme nocaedosamenonocmnd eeKmopos Xp, onpedeasemca no dopmyaam (3). 


Tozda npu Oocmamo4uno manom i, nonorncumenona eeposimnocme mozo, 4mo 
umeem mecmo coomnowenue 


limisin (A; é,) =. 


R+oo 


6. J[a JOKa3saTesbcTBa TeOpeMbI 6 CYyMIeECTBEHHO HCIOJb3SYIOTCA pe3yJIb- 
tats B. H. Kocrapuyka mo uccaeqoBaHvio MeTOJa HOPMaJIbHbIX Xopf (*). 
Kpome v3JI0%KeHHBIX B (4) pe3yJIbTaTOB, HAM IPHIWJIOCcb HaHTH OWeHKy, Xa- 


PakTepH3yIOUly!o KaxKbI OTACJbHbIM War Mpolecca HOPMaJIbHbIX xopy. Ham | 


NIpeACTaBJIAeTCH, UTO 3TA OWCHKA JOCTATOUHO NOJIHO OMMCbIBAaeT Tipowecc Npu 
OTbICKaHHH COOCTBeHHOrO BeKTOpa. HanomuuM, 4TO IOCJI€E(OBaTeJIbHbIe TpH- 


OM2KCHHA K BEKTOPY, NPONMOPWHOHAJIbHOMY €n, B MeTOJI€ HOPMaJIbHbIX XOP 
onpefessiotca mo cbopMywam 


(An, An) 
Ania = An—2 Ta AA, (k=0,1, 2,...), 


rye Ay — Npou3BOJIbHbIH BeEKTOP, HE OPTOrOHaJIbHbI ep. 
Teopema 7. Hmeem mecmo Hepasencmeo 


sin (Aptis @n) < “ —4[l —sin?(A;; e,)] min (1 a x) 5 sin (Ayan 
1 


A=AvAy—1 \ nN 


(p= Ono 


7. EctecTBeHHO CpaBHHTb paCCMaTPHBaBIUHecA BbILIe MeTOJbI C M3BeCT- 
HbIM METOJOM Hauckopeniuero citycka (?). Popmysi (1) — (3) npome qua BHrauc- 
JeHuM, YeM COpMyJIbI MeTOWa HavcKopelero ciycka, Ip ocyllecTBIeHHH 
KOTOpOrO Ha KaxKJOM Wary MpHXOMTCA pelllaTb KBapaTHoe ypaBnenne. 
C sTo TOUKH speHHxA paccMOTpeHHble MeTOALI yfoOuee. Ec xapakTepu3opaTb 
ObICTpOTY CXOMMMOCTH MeTOJOB HepaBeHCTBaMu THMIA (8), TO, KaK ObIIO 3aMeueHO 
BbILMe, ObICTpOTa CXOMMMOCTH MeTOJa HavcKopefimero cmycKa oKagbIBaeTCA 
Hosee BbICOKOM. EcM MHTepecoBaTecA ObICTPOTOM CXOMMMOCTH, TO MeTO]| HAHCKO- 
peuillero CilycKa HY2KHO CUMTATb Oosee yqoOuEIM. Ham mpeycrapasetca ecrect- 
BeHHBIM HM CJle{YIOULMM «KOMMPOMMCCHHIM» TyTb: HayvaTb Mpolecc no dopmysjam 
(1) — (2), a satem (Korga OyyzeT Momyyena ToOUKAa, JocTaTOUHO 6M3KaA K HCKO- 
MOMYy COOCTBeHHOMY BeKTopy) NepeiiTH K MeTO,y HancKopelimero cnycKa, ocy- 
MecTBJIAA CFO NO JHHeapH3OBaHHbIM (opMyvaM (?). 3ameTHM, YTO JWHHEApH30BaH- 
ri pee MPHBOAAT K BbIYHCJICHHAM TaKOM Ke COMKHOCTH, KAK H (POpMYVIbI 
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8. JI. B. Kantopopnuem cxoquMocTb MeTOJ\a HaHcKopeliiero clycKa JoKagana 
| (WIA BOE HellpepbIBHbIX CAMOCOIIPAXKeHHbIX ONepaTOpoB JIA Ciy4YaA, Korya 
_ HavaJibHoe NpvOsMxKeHnHe BHIOpaHO B JocTaTOUHOH OmHs0cTH K HCKOMOMY cO6cT- 
BeHHomy BekTopy. M.I. bupman noxasau (5), uro B culyuae BIOUIHe HerpepbiB- 
Horo ollepaTopa, MOCMeOBaTeJIbHOCTb BEKTOPOB xX, MeTOJla HavcKopediero 
_ciycKa CXOQMTCA BoobIue TOBOpA, c W0O0rO BeKTOPA Xx. IIpu FoKa3zaTempceTBe 
CYWIeCTBEHHO HCHONb30BaIaCcb MONHad HellpepbiBHOcTb onepatopa A. Toup- 
3yYHCb J[PyrHMH MeTOJaMH, MOXHO JOKa3aTb Ooslee OOmee yTBepxKeHHe. 

IlycTb B BelljeCTBeHHOM YrHsIbOepTOBOM IIpocTpaHcTBe 3aaH orpaHuuen- 
HbIM CAMOCOMpAKeHHbIN ONepatop A, HHXKHAA rpaHuwa cMeKkTpa KOTOporo A 
ABJIACTCA M30JIMPOBaHHOH TOUKOH cilekTpa. Uepes P o603HauHM onepatop 
OpTOrOHaJIbHOrO MpOeCKTHPOBaHHA Ha HHBapWaHTHOe MpocrpaHcTBo omepa- 
Topa A, COOTBeTCTBYyIOllee COOCTBEHHOMY 3Ha¥eHHIO i. 

Teopema 8. I[lycmp Px,0. Hycme nocaedosamearvonocmn eekmo pos 
x, nocmpoena no dopmynam memoda nauckopetiueeo cnycka. Toeda 


jim sit(%:5, PX) = 0: 


k7>@ 


BopouexkcKH¥ Tloctynuio 
rocylapcTBeHHbI YHHBepCcuTeT 24 IV 1956 


UMTHPOBAHHAA JIUTEPATYPA 


1M. A. Kpacuoceabckuit, Yen. mate. nayk, 11,B.2 (1956). ? JI. B. Kau- 
TOpoBH4, Yen. matem. Hayk, 3, B. 6 (1948). ? B. H. Koctrapuyk, B.I.Myraves, 
Tp. cemHHapa no @yHKUMOHabHOMY aHasusy, B. 2, Boponex (1956). *B. H. Kocrap- 
uy K, JAH, 98, Ne 4 (1954). & M. W. Bupmanu, 3an. Jlenuurp. ropu. uuct., 27, B. | 
(1952). 


ow 
9 
4 


Jloxnagp Aragemun nayx CCCP 
1956. Tom 110, Ni 3 


MATEMATHKA 


B. B. PbIDKKOB 


O MOPAKE HAJIOWKKMMOCTH NOBEPXHOCTEM 
C COOTBETCTBYHOMNLEH HA HAX COMPADKEHHOM CHCTEMOM 


({1pedcmaszeno axademukom II. C. Anexcandposeim 26 IV 1956) 


ByyeM paccMaTpHBaTb f-MepHy!O MOBeEPXHOCTb {x} eBKJHAOBa TpocTpaH- 
cTBa Ry: 


KH KU, ON COS ao) po ‘ee 
vo I 
xacca C’+? 4 c napamerpusauuelt Kmacca C*T! 
TOUKH Mp (uj, US). 


B OKpeCTHOCTH HeKOTOpOH 


[IpeqronoxKuM, UTO U- HM U-HO_MOBepxHocTH OOpasyloT Ha {x} coupsKeH- | 
HylO CHCTe€My B TOM CMBICJI€, UTO MaJioe CMeIeHHe MPOH3SBOJIbHOM U-KaCcaTeJIb- 
HOH B JNOOOM U-HallpaBJIeHHH He BbIBOAUT STOM KacaTeJIbHOM 3 IJIOCKOCTH 
En, KacaTembHol K moBepxHocrH {x} B jaHHOH ee TouKe. ConpsxxKeHHan 
cucTeMa XapakTepH3yeTCA ypaBHeHHAMU 


Xin Se Mieke Oekr-. lk l2evac Ds » Sto 15 2 0 0 


rye MPHHATO OObIYHOe OOOSHAYeHHE CYMMMPOBaHHA, a HHeKcwl 7, j, Ss, t Ip x 

OOO3HaUaIOT, COOTBETCTBEHHO, updpepenyHpoBanne tio ui, us, vs, v’. Koa- 

(punnentet al,, aj, cyTh byHkuuH Kmacca C** Bcex napamerpos uw’, v°. 
BpeyemM elle OOO3HaYeHHA JI OOOOWLEHHBIX cHMBOIOB Kpucroddena 


pasJIMUHbIX NOPAKOB (BKNOYad H KOpPPHUHeHTHI MeTpHyecKOH chopMbrI T10- 
Be PXHOCTH): 


ee ; KX, A SS 2 ome nares 
iy woe 17.Sy + Sy five dy ts eae §i,| 3] Sys hil ipa | Dre (3) 


rye see t, j MmpoderatwoT 3Hayenua 1, 2,...,p, a sce s, t — 3HaueHHA 
ee eats tT 

IIpu Merpwueckom usruOaHuu nepBoro nopsyKa moBpepxnocru {x} conps- 
7KeHHaA CHCTeEMa MO2XKeT He COXPaHATbCA; TPeOOBaHHe e€ COXPaHeHUA ABMAeTCA 
JONOJHHTeJIbHBIM yYCJIOBHeM (3afada H3rHOaHuA Ha 3afaHHOM ocHOBaHuy). II pu 
paccMOTpeHHM M3rHOaHHi BbICIUMX NOpAKoB (k > 2) nosox*KeHHe U3MeHsKeTCH, 
Tak Kak Ha BCAKOM MoBepXxHOCTH {y}, Moryckatouleli HaoKenue nopayKa 
k>2 wa {x}, NOMOBePXHOCTH WU MV TakKx%Ke OyyT OOpasoBbIBaTb COMPAKEH- 


Hylo cucTemy, IpHyeM y OyfeT yOBJIETBOPATh TeM Ke PaBeHcTBaM (2) (c Temu 
*Ke KOIPPNUMeHTAaMN). 


_ Bonee Toro, ycs1oBue COOTBETCTBHA CONPAXKEHHBIX CHCTEM Ha MOBepXHOcTAX 
{x} mM {y} yoKe cOJepxKUT B CeOe 3HAUHTeIbHYIO JOJO YCOBMH HasOxKUMOCTH 


ITUX TOBepxXHocTeH 7O TOrO HIM HHOrO VOpsAyKa. Vimeuno, HMECeT MECCTO IIpeji- 
JIO7KECHHE: 


Teopema. Jlaa moeo umo6e1 dee nosepxnocmu x = x (u', v9), y=y(u', v5) 

6 Ry OonycKaau 6 mo4e4HoMm CoomeemcmBUL, YCMAHOBACHHOM ObtWetL Cucmemoti 
} 

napamempusayuu (ui, v8) Kaacca C’*' wu coxpanstowem Ha HUX ConpaaeHHole 


cucmMeMbL U- U V-NoOno6epxNocmeti, mempuuecKoe HAaAoHKeNUe nopadKa k, do- 
cmamo4Ho, umobbl OHU OonycKaau 6 mom odICe COOMeeMCMeLLL HAAOSICEHUe nep- 
6020 nopAoKa uU uMObeL NPU 3sMom Oee NnoOnoBepxHocmu ui = ui u U8 = US, 


“Npoxodsuue uepes Hexomopyto mouky My nosepxnocmu {x*, Oonyckaau HaAo- 


ncenue nops0Ka k Ha coomeemcmeyroujue Jee noOnosepxnocmu fy. 
Ussecruo (1), uro ycnoBueM MeTpHueckoil HamoxKuMocTH TlopayKka Rk Waa 


ABYX TloBepxuocre {x} vu {y} aBuIMeTCA CoBNnayeHHe Bcex BeMUNE Say] 5 BIB 
m 


up /, m<k, BEIYMCeHHBIX [IA MOBepxHocTu {x}, ¢ COOTBETCTBYIOULUMU 
BeJIMYHHaMu Aas | a): 6.[@,,> BBIMHCJeCHHBIMH JIA {y}. Slecb H HuxKe rpeyeckue 
WHACKChI IPHHUMaIOT 3HaveHHA OOeuX cepHlt 1, 2,..., p, 1’, 2’,..., q’. IIpu 
STOM JOCTaTOUHO ObIBaeT YCTaHOBHTb COBMayeHHe TwaBHbIx CHMBOOB Kpu- 
cToppenx, T. €. TakHx, JIA KoTOppix 1 =m (cTporo roBopa, qocraTouHo 


COBMaATCHHNA HeEKOTOPOH olpeyeJIeHHOH YacTH STUX CHMBOJIOB). 
YcoBue HaJIOMUMOCTH TlepBOoro NOpAyKAa jaer 


Se 6 ca he iC) (4) 
WM, Kak CJIeJICTBHe: 
8 xp; Y a hae. SKY (5) 
Kpome TOTO, JOJIZKHbI HMECTb MeCTO PpaBeHCTBa 
Oo = S— ys: 

Si lisati MOSSE, Pe ols aati (6) 

a W a v. 
7 = Ae eyes , 
Laie aise eee eu (6’) 

A p. X p. 


aa Beex h, wk (a Take, Kak culeqcTBue, HU AIA A=k, p= k-+ 1), 
BbIpaxkatollve HaJOXKUMOCTh MopsAKa k «HauaJIbHbIX» COMPAKEHHBIX TO]MO- 
BepxHocTeli uS= vs w ui =u. 

JlokaxKeM HaJIOX%KHMOCTh BTOPOTO NOpAyKa nopepxHocteH {x} u {y}. Odpa- 


mach K ypaBHeHuaM (2) H yMHOMKAaA UX CKAJIAPHO Ha Pa3sJIMYHbIe Xug, yOe- 
uMca, uTO 


8 xg; is = hig. ise (7) 
BBHAYy uero JIA YCTAaHOBJIGHHA paBeHCTBa BCeX COOTBETCTBYIOULHX TJIaBHbIX 
cHMBOuI0B Kpuctopipeia c TBYMA NapaMH WHeKCOB OCTaeTCA NOJyYATb Tpu 
TpyNMbl COOTHOMIeHUH: 


One =e F 
S ixio5 S182 iyi2; SS’ 
FA Bes Hig ek as (8) 
© xia} fifa Uyle2, Jao 
Oo —— 5 
© 8189; tity S182} Cite 


PapeHcTBa nlepBou PPYHNbl HeEMeVICHHO CJeAyIOT U3 TOTO, 4TO PasHOocTH 
(9) 


MOrYyT ObITb BbiparKeHb! yYepes mpousBoguble g,,. JoKa2%KeM, YTO MU paBeHCTBa 
BTOPOH TpyMMbl HMeIOT MecTO (JIM TpeTbeli rpyMMbl paBeHCTB paccyAeHUsA 


ine — oO. p 
© iio; S182 © 1,815 ipS2 


_ aHasioruuupl). Haxoqum 


UPS ee or 10 
ane Litas ita © Sih hates (19) 
“, pw mMoMouM ypaBHeHuli (2): 
aes JsI2, ty hon Cris eid ete (11 
ied ic, Jolhen Gi SS jis: ris ce GiB ists fie vf ) 


ryj@ 3aMe€HEHbI MHOrOTOUHeM CuJlaraeMble, BblpaKaloulvecH wepes BeJIMYNHb! 


Bap a*, HM MX IIpOH3BOJHBIe. a 
IIpousBoqA avaJOrHuHble BEIYHCJeHHA JIA MOBepxHocTu {y} H BbIHTaA 


NOJYYeHHbIe IPH STOM COOTHOWIEHHA H3 COOTBETCTBYIOMN[MX PaBeHCTB AA {xX}, 


MbI TIpHjleM K cHucTemMe JuddepeHUMaJbHbIX ypaBHeHHM BUya 


ON Side tats me Weliaiae 2 


ia 8 an 
av® ein Cie ah) Ope a eee PN 


ixt2s j jg 


Tak Kak, KpoMe Toro, BCe pa3HOCTH, MpOM3BOHbIe KOTOPbIX BXOJAT B 
JIeBble YaCTH MOJYYeHHDIX ypaBHeHul (12), OOpalilaioTcA B HyJib IPH VS=ve, 


TO H BCIOAy OHM paBHbI Hyu0. TakHM o0pasoM, HaJIO%KMMOCTb BTOpOrO NOpsALKa 


{x} mw {y} ycraHoBueHa. 
Jlasbyuelee JOKa3aTeJIbCTBO MOXET ObITb IIPOBe CHO HHAYKUHeH MO NOpAAKY 
HaloxkuMocTH. IIpeqmomarad HasIOxKUMOCTh NOpAdKa m<Ck ye ycTaHoBJieH- 


HOH MW ONepHpyA COOTHOMIeHHAMU, UOJyUaeMbIMH TOCJeOBaTeIbHbIM (udde- 


peHWupoBaHHem (2) NO pa3JIMYHbIM NepeMeHHBIM, MOXKHO MpHliTH kK Aupdpepeu- 


I[HaJIbHbIM YpaBHeHHAM, aHaJOrHUHbIM ypaBHeHHaAM (12) uM WOKa3bIBaIOULHM | 


HaJIOXKHMOCTh Nopayka m- |. 
TlomyyeHHblt pesyJibTaT MoxeT ObITh NpPHJIOXKeH K H3yYeHHIO H3rHOaHuii 
BBICIUHX NOPAKOB MOBepxXHocTeH MepeHoca: 


x = U (u!) + V (0°); (13) | 


MOBepXHocTel C KOHHYeCKOH COMNpAXxKeHHOH CHCTeMON 
qe ie taA(o") 
@ (u") +  (v*) 


HM K MOBeEPXHOCTAM C CHCTeEMOH KPUBbIX, COMpA»KeHHbIX (7 — 1)-MepHbIM TO]- 
MOBEPXHOCTAM, Ope evAeMbIM ypaBHeHHeM Buja 


v= a{U—\55 Gaol (15) 
HJ 
1=U +\abdo, (16) 


re «=a(ui,v) U=U(u'), Y=v(v)—npon3BombHble dbyHKUHH CBOHX 
aprymeuTos. IIpupeyenHoe mepeuncyieHve B H3BECTHbIX yCJIOBHAX OKa3sbIBaeTCA 
TIOJIHBIM. 

Teopema. Ecau n-mepHana noeepxnocmo, n>>2, Hecem conpsacenHyto 
cucmemy p- U q'-mMepHolx noOnoeepxHocmeli, p+ q’ =n, U ecau pasmepHocme 


ee conpuKacarowwetica naockocmup =n + 2 (P = ) age! aoe ») (m. @. MaKcu- 


MQNbHA C YueMOM BbICKASAHHLX YCAoeutl), MO OHA OMHOCUMCA K OOHOMY Us 
munoe (13)—(16). 


Jina nMepewicweHHbIX CyyaeB B ypaBHeHuaAX (2) OcTalorcA OTJMUHBIMH OT 


HY JI, MOXKET ObITb, AMIMb KoadpuiueHTh ai, as. 


BosMoxKHO OOOOMIeEHHEe pe3yJbTAaTOB Ha MOBepXHOCTH C CONps>KeHHOH cH- 
CTeMOli, OOpasoBaHHOH MOMOBEPXHOCTAMH Py, Po, --.-, p, H3MepeHHi, py + 


Pairs > Ppa 


Ilocrynusio 
2 I 1956 


UMTMPOBAHHAS JIATEPATYPA 


+E. Bompiani, Colloque de Geom. different., Louvain, 1951, p. 123—156. 
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(14) 


Hornagn Akaqgemun nayrx CCCP 
1956. Tom 110, Ne 3 


MEXAHHKA 


Axanemukx HW. i. APTOBOJIEBCKHM 


ABA HOBbIX TOUHBIX HANPABJIALOUIUX MEXAHH3MA 


1°. Mexanusm, moKasanupiii na puc. | a, ipeycTaBsser coO0I0 NATH3BEHHbIL 


TOUHDIN HalpaBJIAIOWWi TO OKpy2xxHOCTH MexaHusm. KpuBomun 4 Bxo,UT BO 
BpalllaTeJIbHy!o Napy O c HeMOABHXKHBIM 3BeHOM / H BO BpalllaTedbHy1o Napy B 
C MOJISyHOM 3. C nous yHOM 3 2xKecTKO CBA3aHa TpaBep3a k—R, OOpasyroullaa mpsa- 
Mol yroJic ocbio An cKOuJIbxKeHUA Noms yHa 3. Tlon3yu 3 Bxo,UT B MOCTyNaTesb- 
| HY1O Mapy CO 3BeHOM 2, KOTOPOe B CBOIO OYepefb BXOMUT BO BPalllaTeJIbHy!O Napy 


C HEMOBH2KHbIM 3BCHOM J. SBeHO 2 BbINOJHeEHO B Bue ppluara nAl, umelo- 
mero *KecTKHM yro/l a UpH TouKe A. Co 3BeHbAMH 2 HM 3 CcoeMMHeEHO 3BeHO J, 
BXOJAllee B [Be NOCTYNAaTeJIbHbIe Mapbl C ITHMU 3BEHbDAMH H OCAMH CKOJIbKeHHA, 
COBMaaioljuMH c HanpaBseHHamu Al u BR. 3Beno 5 BbIMONHeEHO B Be KpectTo- 
oOpa3Horo MOs3yHa, OCH CKOJIbKeHHA KOTOPOrO OOpasylOT NOCTOAHHBIM yrou 


90°—za. [pu ppalienun Bexymiero KpuBomuna 4 ToUKa C nom3yHa 5, mexkalllad Ha 
MepeceyveHuu Hanpapsenui Al u BR, OyeT ONuCHIBAaTh OKPyKHOCTb A—A payu- 


yca RX. IIpu stom ueutp D oxpyxuoctu A—h Oyjer exaTb Ha ocu Oy. 

Ecuim Mpou3BouIbHO BbIOMpaembI yrom nAl paBeu a (puc. la), To yron BCA 
OyjeT paBeH 90°—a. OrTs02%«uM JaJee OT ocu Ox upu TouKe A yrom OAD, paBublii a 
MW Haligem Touky D na ocu Oy, mexKallyo Ha paccTosHHu c oT ToukH O. V3 
noqo6ua TpeyroubHukoB ABC u AOD umeem 


AC AD 
AB = A0° (1) 


M3 ycnopua (1) u papencrsa yrmop DAC wu {OAB caefyer nogodue Tpe- 
yrombHukop ACD u ABO. Tora umeem 


Des 4Ap 
OB ~ OA (2) 
YIU 
AD b 
R= DC =0BGA = msg = Ont, (3) 


rye 6 —yuuHa KpuBownna 4. 

Vis ycnosua (3) cnegyer, uro orpesok DC mpu modo Kkonpurypanny 
MexaHu3ma OyjeT MOCTOAHHbIM, a TouKa D sroro orpesKa sexKUT Ha ocH Oy 
Ha MOCTOAHHOM paccTOSHUH C, paBHoM c =atg« or TouKH O. CreqoBareJIbHo, 
rouka C 6yjeT BbIYepUMBaTb OKpyxKHOCTb A—A payuyca R, papunoro 
R=b/sina c weutpom B Touxe D. IIpw ognux u Tex xe pasMepax a u b 
3BCHbeB MeCX@HH3Ma MO2KHO MOJYYHTh OKPyKHOCTH passHMyHOrO payuyca R B 
3aBMCHMOCTH OT BbIOOpa yrsa «. CBxa3b OCHOBHBIX MapamMeTpoB RK u C OKpyxX- 


HocTtw A—A wMeer BUA 
c= VRP. (4) 


M3 ycnosus (4) caegyeT, aro paquyc R okpyxKHocTH 6yeT Bcerja Combe 
qmuupt O KpuHBomuna 4. Ecau yrom & OTKJaf[bIBaTb OT IIpxAMOH An B 
HampaBJIeHHH, OOpaTHOM J[BHXKeHHIO YaCOBOH CTPeNKU, TO OTPe30K C NOsKCH 
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OTKJaj[bIBaTbca 10 OCH Oy BHH3 OT TOUKH O. Takum oOpa30M, pH OHHX 
Tex 2Ke pa3sMepax a u O HacTpOHKa BceroO MeXaHH3Ma Ha YepyeHHe OKpyxK- 
HOCTeH Pa3JIMYHBIX PaJWYCOB IIpOH3BOAHTCH H3MeHeHHeM yrvia * Me*KAy MpA- 


mMpiMH An u Al. Tlomyyenve MexaHH3MOB JIA YepYeHHA OKPy2KHOCTeH Cc pas- 


JIAUHbBIMH 3HAYEHHAMH PpayuyCa MOXKET ObITb Tak»xKe CyeaHo TlyTeM W3MeHeHUA 


oTHomeHHa O/au yraa «. IIpH stom MoryT ObiTb HOJIyYeHbI {Ba Bula MeXa- | 


HH3Ma. Ecau orHomenve b/a OygeT Ooublle eMHHIUbI, TO Mbl NOJlyYHM Me- 
XaH¥3M, y KoTOporo 3BeHo 2 (puc. | a) AelaeT MOMHbI OOOpoT OKOIO WeHTpa A. 
Ecau xxe orHomenve 0/a OyyeT MeHbIIe eMHHIUbI, TO 3BeHO 2 OyeT TOJIbKO 


KauaTbCA Ha HeKOTOpbIi yrou oKosio ueHtTpa A. V3 ypaBnenua (4) crenyer | 


TakxKe, UTO pH a > 1 paquyc Oyyzer yAoBueTBOpaATb yculoBMIo R >V a? + c?, 


T. €, WeHTp A 3BeHa 2 6yyeT BCerfa pacno/Io%KeH BHYTPH BbMepynBaemolt | 


OKpyxXHoctu A-—A. 


Puc. 4 


b are 
IIpu ~-< 1 nonyuaem R<V@+C u, cileqopatenbHo, yexTp A 6yzer 
pacouyioKeH BHe OKpyxHOcTH h—h. 
MexaHu3M o6JlaqaeT TEM MHTePeCHBIM CBOMCTBOM, UTO CKOPOCTb VY, TOUKH C, 


ONucbIBaIOMeH OKpy2xXHOCTh h—h, OyyeT MOCTOAHHOM pH MocTosHHOM yrsio- 
BOH CKOpOCcTH @, KpHBownna 4. 


B camom ese, H3 MulaHa cKopocreli (puc. 16) caeqyer 
| Uc) a | Ve, [P+ ee ?, (5) 


rye Uo,—CKOpocTh TouKH C, MpwHagveKatlei 3BeHy 2, a Vcc, —CKO- 
pOcTb OTHOCHTeJIbHOrTO JBMXxKeHHA TOUKH C 3BeHa J OTHOCHTEbHO TOUKH Cy 
3BeHa 2. 

Ilo nocrpoeHvio HMeem 


ce cos 

UG A f cos « ’ (6) 
sin 

%\c, = Bycosa ’ (7) 


rye Up, —CKopoctb ToukH B xpuBomuna 4. 
a 


9/9 
Oe 


M3 ypapuenuii (5), (6) u (7) cnegyer, aro 
Uc == Uz / Cosa, (8) 


T. €. CKOPOCTb UY, TOUKH C OyJeT NocTOAHHOH Mp MocTosHcTBe CKOpOCTH UV. 
Touku B zt 


Ec BBeCTH B MexaHH3M 3BeHo DC, ro yraopas CKOPOCTb © 3TOTO 3BeHa, 
yUHTbIBaA ycuoBHe (3), Oyzer paBHa 


— OD, 
Nee ica Oe y 


Takum 0Opa30M, JJaHHbIM Me€XaHH3MOM MOXeT OBITS ocyllecTBJieHa Tlepeqaya 
M@KTY IBYMA MapaJebHbIMH OCAMH C MepeyaTouHbiM oTHomenuem i = 1,. 


WP 


{7} 


Puc. 2 


qiuHamu KpuBoumnos b uv R u BeKTOpaMM cKopocteli v, 4 on OTHOCALLH- 
MHCA MexK]y coOo1K Kak 


UB 


ae _ = COS a. (10) 

2°. MexaHu3M, MoKa3aHHblli Ha puc. 2 a, IpescTaBsaeT COOOlO NATH3BeHHBILi 
TOUHBIN MPAMOJIMHeHHO HallpaBJAIOWM MexaHu3M. Ilom3yuH 4 CKOb3HT 10 He- 
HOJBUXHOH HalipaBJAOlWlen m—m, oOpasyromel c ocbio Ox yronm 90°—a, 4 BXOAUT 
BO BpalllaTesIbHylo Napy B c NO3yHOM 3, CKOJIb3AUIMM TO HalpaBaaiwomen An, 
UpvHaqiexallei 3BeHy 2. 3BeHo 2 BbIMOHeEHO B Buse pbmara nAl, umeromlero 
2KeECTKHUM yrou a pu TouKe A. Co 3BeHoM 3 xKeCTKO CBA3aHa TpaBep3a BR, oOpa- 
3ytolllad UpaAMou yrouc HanpaBusaiomen An. 3Beno 5 BXO_UT B [Be MocTynaTeb- 
HbI€ Mlapbl CO 3BeEHbAMH 2 HW 3, HMCIONIMMH B KavecTBe OCeH CKOJIbIKCHHA HallpaB- 
menus Al u BR. 3Beno 5 BbInOHeHO B BUJe KpecTooOpa3Horo NOI3yHa, OCH CKOJIb- 
%KeHHA KOTOPOrO COpasyIoT NOCTOAHHDIN yrom 9O°—a.IIpu Bpaujenun 3BeHa 2 
Touka C nouizyHa, slexallad Ha MepeceveHuu HalpaBsenun Al u Bk, Oyyer onn- 
CbhIBATh IPAMY!O p—p, NeplleHAuKysApuytio K och AX MU MpOXOAALLyIo yepes TOU- 
ky D mepeceyveHua HalpaBJArolleH m—m c ocho Ox. 

Ecau Mpov3BoubHOo BbIOHpaemplt yrom nAl paBen a (puc.2a), To yrom BCA 
6yeT paBeH 90°— «. OrmoxKuM Jasee Ha OCb Ox oT TOUKH A TIpOH3BOJIbHBIM OT- 
pesok AD, paBubiia, uepe3s momyyeHHy!o Touky D mpopeyem upsmy1o m—m 

343 


mo yraom 90°—a Kk ocw Ax MH IIPHMeM STY IPAMY!O 3a OCb CKOJIbKEHHA | 
nomsyHa 4. Onyctum u3 TouKH A nepnenyukyaap AE ua mpamyio m—m vu o00- 
3HaudHM 3TO KpaTuaiimee paccTrosaHHe yepes b, Tora uMeeM 


Ze (11) 
| 


COS & 


V3 noqo6ua TpeyroubHukoB ACB u ADE umeem 


Ace Sn | 
= aE: (12) | 


Viz ycnosua (12) u papencrsa yrnos DAC u BAE caeyyet nogooue | 

TpeyrombHukop ACD u BAE wu, caeqopatembHO, paBeuncrBo yraioB CDA wu) 
HL BEA te; | 
(- GDA== 7 BEA 90 = const; 
T. e. TouKa C 3BeHa 5 ABM KeTCH TO MpxAMOH g—gQ, MepnmeH_HKyJIApHOW K 
ocu Ox MW Mpoxoysmel uepes Touky D, paccroaHve a KoTopoH oT TouKkH A. 
ompegemutcs uz ycnopua (11). Tlosyuenne MexaHH3MoB C pa3JIMYHbIMH rada- 
PHTaMM MOXeT ObITh CyesaHO WyTeM BapbupoBaHHa MapamerpoB a, bu « 
M€XaHH3Ma. 

Ilo aHasIorMu Cc BBIIIe paCCMOTPeHHbIM M€XaHH3MOM, M3 IJlaHa CKOpocTeki 
(pac. 26) MexaHu3Ma CJlelyeT, YTO CKOPOCTH UV, H Ug TOUeK Cu B 6ynyt 


VAHOBJIETBOPATbh YCJIOBHIO 


Bes (13) 


(6) 
Cc COS & 


T. €., pH MOCTOAHHOH ckopocru ¥v, TouKH B Touxa C O6yyeT ABuraTbcs C 
4 


MOCTOAHHOM CKOPOCTbIO U,, IPHYEM BeKTOPbl STHX CKOpOcTeH OyyT OOpaso- 


BbIBATb TOCTOAHHbIM yroul &. 

OtMeTuM, 4TO CTPyKTypHble MOfUdHKAaIHH pacCMOTPeHHbIX MeXaHH3MOB 
MOrYT CJIyYXKHTb OMHOBPeMeHHO HW JIA OrHOaHHA KOHMYeCKHX ceyeHuH (7,7), | 
JIA yero moTpeOyeTca HeCIOKHAA UX MepeHacTpouka. | 


VUncruty? malinnopelenua Tlocrynuao 
Axanemuu HayK CCCP 30 V 1956 


UHMTHPOBAHHAA JIATEPATYPA 


VY. UW. Apro6Gonmescxkuh, Bectu. num. u Texu., No 11—12 (1946). 2 U.U. Ap- | 
ToOomeBcKui, TAH, 104, Ne 5 (1955). 


Horsage Akagemun nayx CCCP 
1956. Tom 110, N 3 


MEX AHHKA 


B. H. UEJIOMEHM 


O BO3MO)KHOCTH NOBbILIEHHH YCTOHUNBOCTH 
YMPYPHX CHCTEM TIPH MOMOLIH BUBPALLUMH 


(IT pedcmaszexno axademuxom H.H. Bozoawbosem 15 VI 1956) 


Jia oOumMpHoro Kacca yipyrux cHcTeM, HaxO,AMUXca NOX jelicrBveM 
MPOMOJIbHBIX NepHOAHYeCKHX CH Bua: 


P =P, +F (ot), 
F(t) = > (am cos mot + bm sin mot), (1) 


m+0 


qudepenHabHoe ypaBHeHHe JMHaMMYeCKOrO PaBHOBeCHA B JHHEMHOM IIpH- 
JMM2KCHHH MOXKeET ObITh 3allHcaHO Tak: restod 


L,(w) + P(t) L,() + 1; (w) +L, (w) =0, (2) 


ye L,, Lo, Lg u Ly—coorsercTByioulve JMHeHHbIe AudbepeHvaJIbHble one- 
YaTOPhI, W— lepeMeleHHA, p — NOrOHHaA Macca. 
Ecau ucKaTb pemenue (2) B Buye 


) meee 
je v —(pyHKI[MA KOOPAMHAaT CHCTeMBI, TO Id (YHKWHH BpemeHuH ¢(t) MO*KHO 
IOJYUTb Cue LyIouLee TipHOM2KeHHOe jHdpepenivasbHOe ypaBHeHHe.c Me- 
IMOMMYECKHMH KOIPPHLHeHTaMH: . 


d?o 
at? 


d F (wt at 
+ On Ft OP la — Pele = 0 (3) 


; 
mpejlesmrollee JHHAMHYeCKYIO YCTOMYMBOCTb CHCTeMBI. 

— 3mecp Q — uacrota co6cTBeHHBIX KOJe6aHul HecKaTOH cucTeMbI, Py — Kpu- 
mueckand cTaTHuecKkad cua, m — KoxbpulvexT sMHeHHOrO Jemnpupowanys, 


— O6nmHO usyyaorcs o6macTH (w, ©), BHYTpH KOTOpbIX MMeeT MeCTO 
sospacTaHue © CO BpeMeHeM. OTH OOMacTH HeycTOMUMBOCTH CU4HTAIOT oMac- 
(biMH HM HX TO BO3MOXKHOCTH H36eraloT B paOoTAaIOWUx KOHCTpyKUMAX. B 9TOM 
THOLICHHH laxKe CPaBHHTeJIbHO MaJIble MpOJOJIbHbIe NyJbCHpyroulMe Harpy3ku 
O3MalOT HeExKeMAaTebHbIM scbeKT. OMHAaKO, CCM PACWIHPHTb OOJIaCTb Usy4yeHUA 
‘paBHeHua (3), TO Ip OMpefevieHHbIX yCJOBMAX NyJIbcHpylouime NposoJbupie 
WJibl He TOJIbKO He CO3/alOT YKa3aHHbIX BPeHbIX BMAHMH, HO, HaOOOpoT, BbI- 
PIBAIOT MONOKUTeCIbHbIM acpctbeKT YBeJIMYeHHA RKeCTKOCTH HU, CJeOBAaTeJIbHO, 
‘CTOHYMBOCTH YIIpyrow CHCTeMbI. 

BenefcrBve 3TOrO OKA3bIBaeTCH BO3MO2KHBIM OCYINCCTBUTh YCTOMYMBOCT He 
OJIbKO B TOM cay4ae, Kora Py»=Pr, HO M Tora, Kora MposoNbHad cua Po 
(PEBOCXOMUT KPHTMYeCKy1o cTaTHyecKy!O cHy Pp. ITO HHTepecHoe ABNeHe 
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MOXKeT OKagaTbCA TMOJIe3HbIM B HEKOTOPbIX MpakTHYeCKHX IMIPHJIOKeHHA! 
CyllHOcTh ABJICHHA 3akOUaeTCA B CJe{yIOUleM. 
PaccmoTpuM ypaBHeHve (3) IpH ycJOBHH 


(Bf art 


Vimes B Busy (4), MBI MoxKeM MIpHOJIMAKeHHO IIpecTaBHTb pellleHHe 9 Ké 
CyIepnlosvUHiI0 MlaBHO H3MeHSIOUeHCA (YHKUHH  H MaJloro BuOpallHo} 


HOrO WieHa >~$o, BbIparKaloulero ObICTpble KOJICOAHHA CHCTEMbI OKOJIO 3Had 
ss : 
HHA 9 = Q%. 
IIpumMenaa HenocpeAcTBeHHO K ypaBHeHulo (3) MeTO TeEOPpHH BOSMYIIeHH 


B COC(MHeHHH Cc MpHHuunOM ycpeqHenun H. H. Boromodosa (*), noryuK 
B MepBOM IIpHOIM2xKeHHH 


4 Pm YOm\ | _ 

AP = —eE zg ue {(an os oes COS mot = (6, rr “en sin most ’ eo = a 
( 

ar|a@ 

do do o i | 

Sa at ee \ F (ot) AP at oe: ( 


IIpousseyza B (6) ycpeqHeHHe, Halijem: 


2 2 
€ Gin + Pin ; 
dt? eters [eet 


2%) 1 on 40 f 
—_— fn —— QQ? Va + 


Takum oOpa30M, 43 ypaBHeHHA (7) BHAHO, YTO CHCTeMa B cpeHemM & 
BepllaeT 3aTyxalollve KOeOaHHA C MOBbILeHHOM COOCTBeEHHOM YacTOTOH 
CJIeEMOBATeJIbHO, MyJIbCaluH BHeWHeEH CHJIbI Kak Ob! MOBbINAIOT 2%XKeCTKOCY 
yupyrux cBasen. 

Ms (7) cnenyer, uro npH Po = P, cucrema octaetca yctronunBon. Ec 2H 
NOCTOAHHaA cHla Py MpeBocxoquT KpwTMYecKyio cHy Pp, TO u Torfa CH 
crema OyjleT ycTOoHYHBOH mpu 


2 2 

Ay 2 Gy, + 5, P, 

Dp? (- ) > m+ y2 2B, ies (3 
“ m+#0 


Tlocnequee ycJlIuBve WH yKa3bIBaeT Ha IPHHIUMMvasbHYIO BOSMOXHOCTS II 
BbIMeHHA YCTOMYMBOCTH yIMpyrvx cucTeM pH MomomM BuOpauni. Taku 
oOpa30M, JIA MOBbILEHHA CTaTHUeCKOl yCTOMUMBocTH yupyrol cucTeMbI culeqy 
COOOWIMTh eit (MeXaHHYeCKHM MyTeM, yJIbTPpa3BYKOM WJM 3JIEKTPOMarHUTHBI 
CmocoOoM) MaJble, HO OcTaTOUHO GbICTpble MposobHbIe KOeOaHuA, J 
HCHOJIb30BaTb TIPOOJIbHbIe KONeOaHHA, BOSHUKAOMLWe MO BMAHHeM 11H 
PYIOWMX CHJI Ha Kpaax. | 

Hanpumep, ld UpsMoro CrepxKHA, HCIbITRIBAIOMerO M3rHOHO-pOJOMbUbI 
KoleOaHud (Wu u), AuppepenuMarbuble ypaBHeHuA AMHaMMyecKorO paBHOBe 
CHA B JIMHeEHHOM IpHOHKeHHUM MOryT ObITb 3anHcaHbl Tak: 


0 02w i) Ou Ow Ow 
sa (El Gar) + ge (EF )+ 05 =0, 


Ox 0x. 


0 Ou O7u 
ae (EFS) =) Sr 
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€ COOTBETCTBYIOUIMMH YCJIOBHAMH Ha Kpadx*. 3yecb EJ — xecrKocTbh mpu 
usrvoe, EF — xecrKocrb MpH pacrs>KeHHH. 

IIpeqnouiaraa, YO YaCTOTL! NposOMbHBIX KOseOaHHi cTepxHsA HamHOrO 
BbIIMe YacTOT TONepeyHbIX KOJIeOaHHH, BCera MOXKHO TeHEPHpOBaTh IyJb- 
CHPYIOULMMM CHJIaMH Ha KOHWAX TakHe MpOOJbHble KONeOaHHA u(x,1), ITOObI 
MpH UX MOMOUIM CoO3faTb HaHOOJbUIMH WHHaMHYecKHH addekT MOBbILIeHHA 
-yCTOHUMBOCTH. 
| Haiuu paccyxjeHua MoryT OpiTh OOo6uleHHI Ha Oomee cOKHBI cryyali 
HCCJCQOBaHMA JMHAMHYECKOH YCTOHYMBOCTH yIIpyrux cHcTeM, Korja [udxpe- 
ie tna abHoe ypaBHeHHe JIA © CTaHOBHTCA HeJIMHeHHbIM BHJa: 


| ado do F (ot) . dg \ 
| gee + 20 Gp + OR {a — \fi(2) + shale, Fe) =, (10) 
rie fi 4 fg —HenMHeluble (byHKUuH ¢ a ¢—MaJbIq lapamerp 
(¢~ 0? /a*). ; 
B sTom curyyae AudpepenunarbHoe ypaBHeHHe WIA % MpHoOperaeT BUA 
de dg ea ain tin oy de 
ge nae + Mat oe Dea hh (2) (0) + sfa( vo. GP) =.) 
' df 
hi (¢0) = ame ; 
U3 ypapHenua 
s e+e, 
0 {a Saran (o)) fs (90) + efs (go, 0) = 0 (12) 


MOXKHO ONPeACIHTb KBaSHCTATHYCCKHE PEICHHA Yo = const, a mo (11) oue- 
HHTb HX YCTOHUHBOCTb. 

B 3aKi10ueHHe yKaxKeM Ha JMHAMMYeCKYIO aHaloruio Mexy ONMHCaHHbIMH 
ABJICHHAMH B YIIpyrux CHCTeMax H [[BHXXCHHEM MASITHUKAa C MyJbCHpyloulen 
TOUKOH moyBeca. 

Kak H3BeCTHO, TaKOH MaATHHK B TepeBepHYTOM (BepTHKaJIbHOM) HOJIOKeHHU 
pH focTaTouHo OpicTppix BHuOpalluAx TOUKH NoyBeca cTaHOBHTCA J\HHaMH- 
gecKH ycToHunspi (+). JludbdepenuvasbHoe ypaBHeHve J{[BH2KeHHA cTepx- 
HA, BO3OyKaeMOro Ha KOHI€ BePTHKAJIbHOM COCTAaBJAIOWeH OT NeEHTPOOe*KHOH 
CHJIbI BPalllaloleHcA Maccbl, B TOUHOCTH COBMajlaeT C ypaBHeEHHeM MavIbIxX KoleOa- 
/HMM MaATHHKA C TyJIbCHpy!ouluM MoyBecom. IIpu stom KoJleOaHHaM MaaATHHKA 
‘B HHKHEM MOJIOXKCHHH COOTBETCTBYIOT KOJeOaHHA CTaTHYeCKH ycTOMuMBoro 
jcTepxKHA (Py<P,) WH, HaoOopoT, KONeOaHHAM MasxITHHKa B BepXHeM IIOJIO- 
2KeHHH —KoONeOaHuA CTaTHYeCKM HeycTOMuMBOorO cTepxKHA (Py, > Pr). 

TakuM OO0pa3om, Te 2ke Mo IpHpoje JMHAMHYeCKHE CHJIbI, KOTOPble 3acTaBuJA- 
}OT MAXATHHK YCTOHYMBO CTOATb B NepeBepHYTOM MOJIO2KeCHHH, MpeBpaliaroT cTaTH- 
4YeCKH HeyCTOMUMBbIM CTep»KeHb B J[MHAMHYeCKH YCTOHYMBYIO CHCTeMy. OTa HH- 
TepecHad MexXaHWuecKkad aHaslOruA MW HaTOJIKHYJIa Hac Ha MBICJIM, H3JIOXKeHHbIC 
B HaCTOAMeh 3amerke. 


MockoBckKoe BbICIUee TeEXHHYeCKOe YUIHIHIULE Tlocrynusio 
um. H. 9. Baymana 14 VI 1956 


WMTHPOBAHHAS JIATEPATYPA 


| 1H. H. Boroaw6oB, Teopua BosmymenHit B HesHHelinoH MexannKe, M3y. AH 
IYCCP, 1950. 


* Oru ypaBHeHHs ObIJIM JOJIOXKeHbI ABTOPOM Ha Konepentun NO ACHMNTOTHYeCCKHM MeTOaM 
WHTerpHpOBaHHA HeHHEHHDIX AupPepeHUMabublxX YpaBHeCHHH B AH YCCP (Kues) 28 MIOHA 
955 Tr. B CBA3H C HCCEAOBAHHEM BJMAHHA MPOAOMbHbIX KONCOAHHH Ha MHAMHYCCKYIO YCTOHYH- 
lsocTb yupyrHx cucrem. Bpiio MoKasaHo, 4TO o6macTH HeyCTOHUMBOCTH OOpasyIOTCA Kak BOJIH3H 
|yABOeCHHbIX YAaCTOT NonepeyHbIXx Koe6aHHi, TAK HW BOUH3H COOTBETCTBYIOMLUX YacTOT Mpo- 


se Koe6aHuh. 


| 
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A3DPOTHHAMHKA 


Cc. C. PPHrOPAH 


OB OAHOM 3AXAYUE TEOPHH KPbIJIA KOHEYHOFO PASMAXA 
(ITpedcmaeneno. axademuxom JI. H. Cedosoim 25 IV 1956) 


Kax u3sectuo (1), 3ajjava OOTeKaHHA CBEpX3BYKOBbIM YCTaHOBMBIUMMCH MOTO-— 


KOM HjleaJIbHOrO ra3a TOHKOLO KPblJia KOHCYHOrO pa3sMaxa B JIMHEHHOH MOCTaHOB- 
Ke CBOJHTCA K HaxOMeHHlO PaciipesesenuA HOpMaJIbHOK IipOH3BO, HOH MOTeH- 


Masa CKopocteli B MocKocTH Kpbiia. B ToM cuy4ae, Kora (opMa KpblJa B NaHe | 
oOslayjaeT KOHEYHBIM yUaCTKOM CBeEPpX3BYKOBOH Te- | 
peqHel KpOMKH, 3ajjaua pelllaeTca astppeKTHBHO — 
cBeJ[eHHeM K HHTerpasIbHOMy ypaBHeHHio Ades, | 


UTO NOSBOJIAeT HATH pelleHHe B BHe KBaypaTyp 
(1,4). Ja cayuaad Ke, Kora cbopMa Kpblila B wane | 
uMeeT BepefH oOcTpHe H O6e TepesHHe KPOMKH | 
ABJIAIOTCA JIOSBYKOBbIMH, 3ajlaua, NOBH]MMOMY, 
He Oblula pelleHa, 34 UCKJIIOUCHHeEM 4YaCTHbIX 
culyuaeB: TpeyrouJIbHOro MWOCKOrO Kpblla, B KOTO- 
poM 3ajaua aBTOMOJ[eJIbHa (KOHHYeCKOe TeyeHHe 
BysemaHa) H pellaeTca cBeJJeHHeM K KpaeBol 3a- 
ylaue TeOpHH anawuTHYecKHX dyHKuH (2,3) Hu Tpe- 
yrOJIbHOrO Kpblac pacipeseseHHAMH CMelvaJib- 
HOrO BHjja4 MeCTHBIX YIJIOB aTaKH, COOTBeTCTBYIOUIMMH pellieHHAM 3ayauH. 
NOJY4arOulM4MCH MpH pasyeseHHH MepeMeHHbIX B CielMaJIbHbIX KOOPAUHAaTHbIX 
cucTemax (° 8), 

Secb MbI aeM pelllenHe 3aaun JI yKasaHHoro CTy4aA TPH NpOusBOMbHOL | 
spopMe Kpblla B NiaHe WH MpOH3BOJIbHOM pacmpeseseHHM MeCTHBIX YrIOB aTaKH | 


Ha Kpbuie, 
Sajaua COCTOHT B pellleHHH CHCTeMbI JBYX HHTerpasbubIX ypaBHeHHit 
9 (E, n) dé dn 0 (E, n) dé dy | 
\\ Ue=oy saree (ean (1) | 
ONMPO =) Ce yy aa 


OP'M'N'O 


re x,y wu x’, y’—KoopyquHaTe! Touek M u M’, Kotopple HaxO,ATCA, Co-) 
OTBETCTBEHHO, B OONACTAX 9, HW Gy (puc. 1; o, —o6nacTb, orpaHuyenHas OCbIO 
Oy “ mHuveli OAB, rye A—nepBaa TOUKa Ha KOHTYype Kpbia, B KOTOpOH 
MIpH NepeMeleHuH BOJIb KOHTypa M3 TOUKH O paccTosHHe TOUKM KOHTypa OT 
OuCeKTPUCcbl KOOPAMNAaTHOTO yrsia JocruraeT makcumyma, AB uapassenbHo| 
oc Oy; avaorM4uHO onpefeseHa OOmacTb 92). 0(x, y) H3BeCTHO B O6smacTH, | 
SAHATOM KPBIVIOM, T. €. BHYTpH 3aMKHYTOH duryps1 OA‘AO. Tpe6yerca naiirn| 
6(x, y) B O6macTAX o, H op. 
O6osHaunB BemHuHHbI 6 B oy, G2 H Ha KPpblie, COOTBeETCTBEHHO, yepes | 
51 (x, y), 92(x, y) uw A(x, y) HM Nomp3sysch (cbopmynamu (2,7), (2,8) raaBpt 2| 
| 


paOorpi (1), MoxHO cBecTH ypaBHeHua (1) K caeqyrouuM: 
X (+) 


1 VI@M=y | 
0, (x, y) + Sea \ Og, (0) aie 
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| 
f 


0, (x, y) ae 


Var EO d= 


(y) ore ere 

4 Vxly)—= 

eS Art, OYE! 
en, A ) 


(y).;= 
1 | Ve 
Q 


Syecb y= (x), ie Seance Ney munnit OA u OA’, ax=d(y), 
x = x(y) — byHkunH, OOpaTHble K v 4H y. 

YpapHenna (2) npuBeyenb B (4), OfHaKO pellieHHe HX TaM He JlaHo. 

M3 cucrempt (2) MOxKHO HCKJIOUMTh OJHY H3 HeH3BeCTHBIX Hate u 


eonysnre OMHO ypaBHeHHe JI onpeeeHHA OHO cyHKWHH, Halpumep 


8, (x, y): 
1 V 1b (2) — al fe) —€ 
OO re andi 
6) — Sra Woe poy Pay nh De 
5 ogee UN )) 
~ eVy—d(a)’ ch 


rye F (x, y)—uspecTHasd (pyHKUHA, CBA3aHHaa c A (x, y) (cM. (6)), a S, — oOnactb 
MHTerpHpOBaHHA, H300paxKeHHaA Ha puc. 2, 
CyeaB 3aMeHy 


6 (% #) = a tw) (4) 

8 ypaBHeHnu (3), nosyuum 
u(x, da \\K (x y; & 9) u(& 7) didn = F(x, y), (5) 
Bee a Nk G ut DVI-I OAG atey ET Ae an 
So A (6) 
OE rea ceer tot a 


Takum o6pa3om, 3ajjaua CBeJlaCb K pellleHHio HHTerpaJIbHOrO ypaBHeHHA (5). 
Apo sToro ypaBHeHHaA Ha wHHHAX OP u QP (puc. 2) uMeeTr nHTerpupye- 
MbIM pasppiB. Pemlasa ypaBHeHve (5) OObIYHbIM MeTOJOM TOCJIeOBaTeJIbHbIX 
UpHOIM2KeHHH, HaXOJMM, 4YTO YIeHbI CooTBeTcTBy!ollero pxayla Helimana a- 
MKOPHPyIOTCA WieHaMH pasJIOKeHuA PYHKWAH 


u=Lch(hY MCx), (8) 


\rye L = max | F(x, y)|, \—napamerp B ypaBHenuu (5) (pabnesii qua 


S,+AB 


V [b () ) =x) = z] 


4 =- 
3ayauu =)i M= ae SEE , a C —KOHCTaHTa, BO3MOXK 
HO, 3aBHCALaH OT X. ITO O3Ha¥aeT, UTO YpaBHeHHe 

u(x, yy — WK (x, ys & ue 0) didn =F (x, 9) (5) 


Si 


pH orpaHHyeHHor F (x, y) OfHO3HaYHO paspeliMMo mpH si060M A, T. e. 


| peieHve aBuJIAeTCA Ueno dyHKuHeH Mapamerpa A. MokHO NoKasaTb, TO 
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(pyHkuna F(x, y), MaBaemas (6), orpaHuweHa, WH MosToMy sajaya (5), (6),| 
(7) OHO3HaYHO paspeuiuma, | 

B cuay (8) dbyHkuHA u(x, y) orpaHuyeHa, TosTOMy (pyHkn A 0, (x, y)| 
orpanuyena BCIO,y, KpoMe mHuH OA (puc. 1), Ha KOTOpoH ona o6pamtaere: 


ca B GecKoHewHocTh Kak 1//r, rae f— paccTOHHHe Me@ExAy TOUKOM U3 oy, 
u ToUKOH mHHunH OA. Takum o0pasom, MOCTpoeHHoe pellleHHe OOJIaaeT HyXK-- 
HOli OCOOCHHCCTbIO, XAPpaKTepHOH JIA JOSBYKOBbIX NepeHHX KPOMOK KpblJal 
HW MOpoxkarolleli MOyCacbiBarollve CHJIbI Ha STHX KpOMKax (’, °). 
-| CrpykTypa ypaBHeHua (5) MofcKa3sbipaeT MeTOy aipPeKTHBHOrO pellleHHA 
3Toro ypaBHenus. B caMoM jeue, JI OTbICKAHHA TOUHOTO pelueHnsA (5) 
JOCTaTOUHO 3HaTb 9TO peleHHe B CKOJIb yrO,HO 
y3koh Nosoce, mpuseraroulel K ocu Oy, uOo Tora 
B OCTABINeHCA YaCTH OONaCTH so, pellieHHe MOKHO 
IOCTPOHTb, MOJb3yACb YypaBHeHHeM (0), War 3a 
warom. B jocraTouHO y3KOH Mouoce BOIH3H OCH 
Oy MOXHO MOJOKUTb U(x, y)= F(x, y), HOO 
3[eCb HHTerpaJibHbIM UWieH ypaBHeHua Ma. Mya 
yka3aHHbIM NyTeM, MO2KHO MOCTPOHTb IIpHOJIM2KeH~ 
Hoe pelleHve ypaBHeHua (5) Cc KaKOl yrojHO TOUR. 
HocTbio. Jia TocrpoeHHuA PeLIeHHA MOKHO TAKE 
BOCNOJIb3OBaTbCA PeIUeCHHEM 3afayH JIA TpeyrovJib-; 
Puc. 2 HOMO Kpblwia (#) JWI ONpeweneHuA 3HaYeHH u(x, Y) 
BOH3H OCH Oy, HOO KpbINIO JOCOH POpMbI M3 pac-: 
CMaTpHBaeMoro Kulacca B MaJIOH OKPeCTHOCTH OCTPHA ABJIACTCA TPeyrOJIbHbIM. 
ie Kak TOMbKO u(x, y), T. @. 9,(X, y), HalqeHo, H3 BTOporo ypaBHeHHaA (2) 
Haxogutca 0,(x, y). Tem caMbIM CTaHOBHTCA H3BeCTHbIM O(x, Y) Bo, H 9p.) 
Haxomwgenve 6(x, y) B ocTalbHOH YacCTH MVIOCKOCTH (xX, y) MpoHsBO,MTCA 
OObIUHBIM TyTem (?). 
K pelieHuio paccMoTpeHHoro HHTerpaJibHoro ypaBHeHHsA (5) cBo,NTCSs 
TakxKe 3ajjaua O IpOHHKaHHH TOHKOrO Tela B CXXHMAeMOe TOJIYNpOCTpaHcTBe 
(mulockaad 3ajjaya), Kora HavaJIbHad CKOPOCTb IpOHHKaHHA MeHbIWe CKOpOcTy 
3ByKa B Cpefe, NOITOMY TOJyYeHHOe 3feCb PelieHHe ABJIAeCTCH pellleHHeM ¥ 
3aauH O MpoHHKaHHH. 


Tlocrynuso 
20 IV 1956 


| 


LE. A. Kpachabmukosa, Kpbio KonewHOrO pa3sMaxa B CxKHMaeMOM noTOKe , 
1952. *?M. HW. Typesuy, Tpukaagu. mate. H Mex., 10, Ne4, 513 (1946). % M. H. T y- 
pespuu, IIpuxnaqy. matem. u mex., 11, Ne 2, 297 (1947). 41.C. Evvar d, NAC: 
Techn. Rep., No. 951 (1950). ° M. ie Xackun n, C.B. ®anbkosBu4, IIpuknann. 
MateM. H Mex., 11, Ne 3, 371 (1947). ® A. Robinson, Roy. Aeronaut. Soc. J., 52 
No. 459, 735 (1948). 7 A. Robinson, Aeronaut. Res. Council Rep. and Mem., Ne 254 
(1946). ®G.M. Roper, Aeronaut. Res. Council Rep. and Mem., Ne 2794 (1950) 
ae Kapnosuy, ® YH. P@panukab, Iipnknaqy. matem. u mex., 11, No 4, 495 


UMTHPOBAHHAS JIATEPATYPA 
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Aornagn AKkagemuu nayx CCCP 


\ 1956. Tom 110, N 3 


MATEMATHYECKASA ®H3SHKA 


M. C. AP)KAHDIX 
O WEMHbIX CHCTEMAX MES3SOHHOPO TOJIA 


(ITpedcmas2zeno akademuxom H. H, Boeonwbosum 1 IV 1956) 


CymlecTBOBaHHe M€3OHOB Pa3JIHUHbIX Macc, cKopocTelt HW 3apHA]OB BbIJIBH- 


sraeT 3ajqayy WY3yYeHHA CHCTeMbI ypaBHeHHi Me3OHHOrO TOA. Syecb MbI pac- 
[CMOTPHM J[BE BO3MOXKHEIX TOCTaHOBKH 3ayjaun: 1) Nome UMeeT CeKTp Macc 
|MpH OHO WH TOM Ke CKOPOCTH Me3OHOB, 2) Moe MMeeT CNeKTp cKopocteli 
{pH jaHHoH macce a CnekTp Macc 6yfeM XapakTepH30BaTb MOCTOAH- 


Holi Matpuuei »p =|y,;, |", a ypaBHeHua Toma BO3bMeM B Buse CHCTeMBI 
IIpoxa 
div 6: = — 8. >). pin®, +H, rot Hi= —K D) pinta hi = 2 aoe ; 
k=1 k=l 
WH; =totA;i, 6: = —grad®;-— —, ==, i=1,2,...,N. (1) 


My , 
TouHo Tak xe lycTb B=||8;, |, xapakrepusyer cneKTp ckopocteli, a nove 


onpeyesaeTCA- CHCTeMOH 
* N — 
divGi =—KOi+F;, rotH,=—kAi+ Gi + = 2 Bin 


se sr, Pes a (2) 
A; =1ot Aj, 6: = — grad — = a Bik —y— + 3 


CkasapHad XapakTepHcTuKa 0A B oe nee jlaerca CHCTeMOH 
ypaBHeHH K.wieina 


N 
Cos &, 5 
No a Dear (3) 
h=1 
a BO BTOPOM — aHaJIOrMyHOu CucTeMOl 
4 ae oT, : 
AW; = ae Vik YD = kot; = Ps. (4) 
k=1 


Mbi mpeqcraBuM Me30HHOe Hose B ABHOM Be Yepes PpaHMIHble dJ1eMeHTHI 
Ha OCHOBaHHH pe3yJIbTaTOB padorl (7). 
§ 1. Paccmorpum cucremy, coorBercrBylomlyio clektpy macc. IIpu momo- 
MH TMOJ{CTaHOBKH 
N 
a 
(Gi, Hi, Ai, Pi) = >} cin (Ex, He, Ans nr) (5) 


h=4 


mpHBeyem cucremy (1) K KaHonuueckomy Buyy. HeoOxogumo pa3uMyaTb ABa 
cuyuaa: 1) Bce KOpHH XapakTepHcTHyecKoroO NMOJIMHOMAa | AJ —u| mpocrpie 
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| 


(HeBbIPOXeHHbI cyyali) u 2) CpeqH KOpHeli ecTb KpaTHbIe (BbIPOMKJeCHHBIAG 
cayyait). B meppom cayyae mMarpuiia «4x HMeeT KaHOHMYeCKy!o PopMy BHAA 
[\Ay, Ao --+ > Aw] H, CaleqoBaTebHO, cucrema (1) pacueHaetca Ha N mpo-) 
cTbIx cuctem IIpoxa. B cayyae BbIPOACHHOM KaHOHHUeCKaN (OpMa MaTPHIbI: 
aye 3aBHCHT OT 3JIeEMeHTapHbIX jeHTeneli XapakTepHcTHYeCKOrO TMOJIMHOMa 
Hu HMeeT BUI Un, Lngy ae Ing); rye 


Ps, 0 on P) OQ, 0) 
Ls es, OF ey) 0, 0 

lng = ||Ogemloneens, Sere an eOmn (6) 
Oven a5 Lo es 


CaeqopaTesibHO, cHcTeMa (1) paculeHaeTCA Ha p WelHbIX CHCTeM: 


div E,. wi R289, 4 a" Pi, sil Rov; rot Hi; Tat ie ROA, “Us jj, at] 
1 OE; 1 OA; 
secmiAthiieapie® Hyver TOWN, Gal neet ad Siena 


be ect, 1 =="1; 
lL, ec ie; 


ohh Se is Peeler ee Sa a eae (7)) 


i 


div E;, = — 828 91,1 + pi, — Reesor, vot Hy, == hk Ay a + ii, — 


0 pt 
1 OE; , 4 dA; , 
= Ey bY.) ae = > = Nea 
ki Ai, a erie 7 9 Hi, == rot Ain, E;, = — grad orgie rye 


eee, I N: 8 ie ec ip =N—ny +1, 
ip =N—nyp+1,..., Np d= 1, ecmw ip >N—ny+1. 


Tak KaK louryyaeTcA Pp OfHOTHIIHEIX CHCTeM, TO JOCTaTOYHO paCCMOTpeTb 
OHYy H3 HHX, HalpHMep NepByio (MHAeKC | B JambHeHWIemM omycTuM). Ycuo- 
BHMCH O6O3HaUaTb, KaK H B padorTe ('), ONepaTop 3anNa3qbIBaHHA B BHye 


v(q, (a 


GN) oe “*) — fy Vp | EV y (4, os (8) 
0 


Torga, MpHMeHsAaA BbIUHCeHHA WH MpecOpasopanua padoTh (1), noayaHM | 
MIpecTaBJeHHe NOA 3ana3]{bIBalOULHMH NMOTeHWMayaMu. 
Teopema 1. Mesoxnoe none yennoti cucmemot umeem caedyrouyto 


cmpykmy py: 


4n E; (x, t) = grad) m(s) {E;(s, t)} dS — rot (]) n(s) xX {E;(s, t)}}dS + 


i (Pn idiveg ds +t 2Qn x {Hj 4s — 
— 5 Gr) fd dQ —| (grad oi} dQ — 483 | (Esa) aQ, (9) 


4n H; (x, t) = grad Pals) fH; (s, £)} dS — rot ({)n(s) x {H;(s, t)}} dS — 


2 (fv 
— Pax frot Hy} dS + | {rot j3} dQ — #83 \ (H,_.} dd. 
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EcaM paccmMorpetb CkasIapHylO XapakTepHCTHKy, TO, BBINOJHHB Tojcra- 
 HOBKY 


N 
= >} ane, i Vee ee NG (10) 


k=1 


MOJIYYHM CuleyyromlHe (opMy.ibl: 


Anh; (x, t)= — \ {fi} dQ + ph { a kas + div D n {;,} dS — 
— k8, | {2-0 aQ, FASO eter (11) 
§ 2. 3arem paccmMoTpyHM Nose co cnekrpom ckopocrei. Tloce moycraHos- 


KH (5) IpHBo_HM MaTpHuy « 18% K KaHOHHYecKoMy Bugy. Ecau KopHu nowm- 
| HoMa j|//—8]| mpocrbie, TO cucrema (2) pacuseHaeTca Ha N cuctTem 


Xx; OE; 
ay eC et A i (12) 
A; OA; 
H; = rot A;, Bia Sado Sa 


B cilyuae KpaTHbIX KOPHeH ONpeyesem 3eMeHTapHble JeuHTeIM uM MoOdy- 
yaeM Pp IeMHbIX CHCTeM 


(6) 

: : Yr ik ip—l 

| div Ei, os aaa R20; , + Pip» rot Hi, — Al a= Ji, = ae at i. at ’ 
OA OA; 
Ve tk 8, Up alee 

| Lea eee, ap a a OS) 
| B—1,...' flo =1,+ 15..., 7, + M33 Seren ip = Mt... +p hele tee LV) 
| 4 0, ecm g=1,27,+124,+nm4+1,...,m+...+44 +1, 

ke" | 1 yas ocrambHpix 3HaveHuit ip. 


PaccMoTpHM mepByl0 H3 9THX cHCcTeM. Ilycrb 


Vv, 
Cae J (es 8) PEN: 5 
aa.) =. — iG a (4, ¢ ——~_—_——_d:._ (14) 


r (x, q) V 22 + pe +r 2 c } 


Teopema 2. Mesoxnoe nore npu cnekmpe cKopocmeti umeem caedyto- 
uUyio cmpykmypy: 


4nE;, = grad D n {E;,},dS — rot p n x {E;,},d5 + D n {div E;,},dS + 
+ ae (p i ea 9 Fat ge ALA. < \ Wei, + Oniiy—rh,4Q) = 
8, 
—{ (grad i), ee oe | (2ynEs,— ER H).d0, (15) 
| 4x H,, = grad p n {H;,},dS — rot a nex (Hy do — D n X {rot Hj,},dS + 


+\ {rot ip 0G > Fy al {2v,Hi,—1 re H;,—-2},,dQ, 


Jovce 1 Bee age OD 
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Ecau mepeiiru kK cKalApHoi XapakTepHicTuKe, T. €. paccMoTpeTb CcucTemy (4), 


TO Tocwle MOACTAHOBKUY 


— » inVr, det || ain (0, 


k=1 
B Culyuae MpocrblIxX KopHelt ypaBHeHua | AJ—y| =O nonyyum N ypaBHe- 
HHH Kuaenua 
nF Oh; 4 
AM cig toe 1 ota I uo 


a B Cylydae KpaTHbIX KOpHelt OyeM HMeTb P LeCNHbIX CHCTEM: 


ve 
Sr oe iC his 


a 2 1 oy 
Ab, C2 a5 — kbs == iP + C2 ae ? 
vi oy Pag 
Abn, = aie Ro ikl ee Tn CG an . ? 
ee Se a TF (17) 
vs, 0 YN ppl 
At Non pt = "a AYE RoUN apt [Nap ’ 
ve, 0 Yn—n pte 4 0 Yay +1 
Aby—ny+2 Aa AYE ~ RoWN—np 2 ra Ev—n p-+2 a or? , 
v2 bay q Opn _y 
Adw.= Gr gp Abu = fx ae 


YnorpeOiiad onepaTop sanasgpipanua (14), nojysHm caeqyroulnel op- 
MYJIbI, ONPeeJIAIOULWe CKAJIApHOe Mose Yepes TpaHWuHble IJIEMeHTHI: 


Andi, (x, t) = —| thi, (9, O3dQ + Oy | sacl dS + 


8p > | 
+ divin fi, ( s, t)},dS ——$ Sa \ Yi @ t)},,d (18)} 


MoxHO HallicaTb 9TH (pPOpMyJIbI B ABHOM BHJe, BbINOJHHB HOCMe HOBATEBHBIE! 


3aMeCHBbl. 


VMucruTyT MaTeMaTHKH H MexaHHKH Tlocrynusio 
um. B. MW. PomanoscKkoro 28 XI 1955 
Axkazemuu wayk Y3CCP 


IWUMTUPOBAHHAS JIATEPATYPA 


1W. C. Apxaubx, JAH, 110, No 4 (1956). 
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Hoknaye Akanqemuu nwayr CCCP 
1956. Tom 110, Ne 3 


MATEMATHYECKAA PH3HKA 


B. M. BABHY 


JIYYEBORK METO] BbIMHCJEHHS HHTEHCMBHOCTH 
BOJIHOBbIX ®POHTOB 


(II pedcmasrexo axademuxom B. H. Cmaupxoevim 6 VI 1956) 


1. PasBurue JuHamMuYecKOH celicmosorun IIPHBOAUT K HeOOXOJMMOCTH 
| BEIUHCJIAT HHTC€HCHBHOCTH MpOJOJIbHbIX H MONe€peyHbIX BOJIH B CJIyYae HeO]- 
HOpOAHOH Cpefbl H Mp OTpaxkeHHH BOJH OT KpHBOMHHeMHOM rpaHHupl. Takue 
BbIUHCJICHHA OKA3bIBAeTCA BO3MOXKHBIM IIPOBOAHTb, paCCMaTPUBaA COOTHOLMEHHA, 
BbINIOJIHAIOMIMeCA Ha XapaKTePHCTHYeCKHX MHOTOOOpa3HAX YpaBHeHHH, OMNHCbI- 
BaloulHX BOJIHOBbIe IIPOIeCccHl. 

BaxkHylO YaCTb 9TOTO MeTOMa COCTaBJIAIOT JOIYIeHHA, ITO «B MaJIOM» 
\HEOJHOpOAHy!O Cpey MOXKHO CYHTATh OAHOPORHOH, KPHBOJIMHEHHbIM BOJHOBO 
(PpOHT MIOCKHM HT. TL. 

2. Ilyctb t = t(x, y, 2) — ypaBHeHve BOJIHOBOrO (PPOHTa B MOMEHT BpemeHy f¢. 
Uacto IpHxogAuTCaA pacCMaTpHBaTb PeLeHHA BOJIHOBOrO ypaBHeHHA HIM ypaBHe- 
HHH TeOpHH ympyrocTH, uMelwolulve Ha (poHTe BOJHbI paspbIBbl TOrO HJ 
wHOoro THIIa. 

IlycTb cKkayInfpHad WIM BeKTOpHad (pyHKUHA U(x, y, Z,¢) onucbiBaeT pac- 
CMAaTPHBaeMbIt BOJTHOBOH mpouecc. Mp He OyJeM HakJlaj[bIBAaTb OrpaHnueHnuit 
Ha THI pa3pbiBa, Upesmouaraa, 4uTo 


U = Uy (x, Y, 2) fo(E—*) + (%, y, 2) fi(E—2) + O(fa(E—*)), (1) 


mpuyeM 


i, io BOW ey SCA Taste slate) 2 Al feelers ole sae 


rye c = const. 

SHaA Uy, MOXKHO OMPeeJIHTb B MePBOM IIpHOJIMXKeHHM MOBeeHve H3y4aemoro 
pelwenua BO7u3H BONHOBOro (ponta. VutTencuBHoctbio BOJHOBOrO dpoHTa 
| OyJeM HasbiBaTb PYHKIUHIO | Uy | . ; 

3. IlogqcraBuM B BOJIHOBOe ypaBHeHHe C [lepeMeHHOH CKOpOCcTbIO 


Au : 
| 


eng wet} 


uw Uy 
Bbipaxenue (1). [IpupapHas uysmo KoodipunnenTh! pH fo H fo, NOJyYHM 
ypaBHeHud 


|gradt/? = se ; 2(gradz, grad uy) + u, At = 0, (2) 


KOTOpble XOpollo Hu3yueHb! (1). } 
| Jlna ypaBHeHua TeopHu yipyrocrH HeOAHOpOHOu Cpefbl aasOrMyunble 
| ypaBHeHHA HMeIOT BHI: 


— (A+ p) (grad ty) grad t + vu, (grad 7)? + pty = 9, (3) 
M (u,, t) —(A +) (grad *, uy) grad t— pu, (grad)? + pu, = Ws (4) 


| rye 
M (uo, =) = (4+ p) [div up-grad z + grad (uy- grad t)] + w [At Uy + 
+2 (grad upy, grad t) i + 2(grad uy grad t) j + 2 (grad Uz grad t) k] + 


-+- (u, grad) grad + (grad yp, uo) grad t+ (grad p, grad 7) Uy. 


(5 
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o 


Ypapnenus, aHamoruunble (3) u (4), H3y4aJHCb B padote (7). Merogbl, npH- 
MeHeHHbIe TaM, MIpHJIOXKHMbI HW K HalUHM ypaBHeHHAM. 


% ds 
4, PaccMorpHM loa 9KCTpeMasieH MHTerpaJoB Ve rye a= Ve 
ds / e 
u \ — b6=V —. 
WRN 
Kaxkyyio 9KCTpeMaJib HalllHX HHTerpasloB OyeM XapaKTepH30BaTb> 
HapaMeTpaMH, COOTBETCTBEHHO, (%,, %) WH (81, Bs), a TOUKH Ha 9KCTPeMaJH! 


A+ 2y | 
ep 7 


ds Ss 
3Ha4eHHAMH Tq = \ — Hi, COOTBETCTBEHHO, ty = — (auTerpan 6epercai 
“” 4 
MM M,M 


ByOJIb 9KCTpemasH, TOUKa M, Ha sKcTpeMasH (pHKcMpoBaHa). TeM CaMbIM MbId 
BBOJHM [Be CHCTeMbI KPHBOJIMHeMHbIX KOOPAHHAaT 


X = {X, y,Z} =X(Ta, %, %) WH X= {X, y, Z}=X(%, 8, Be). 


Us ypasnennit (3), (4), (5) caenyer, uro: sH60 (MpoyOJIbHbIe BOJHEI) 


. 4 EO 1 
jgradu P=, a=V oe eres = Vizgat (% Xs), (6) 
ae 
Ox Ox )]. ; 
I=|[S. Se |i (7)) 
AHOO 
| grad 7]? = =. b= 4, 
Torga 
h 
Dhyal dt, oa 
ot grad, | UW | V 7,08 f (P1, Ba), (8) 
rye 


ne[Z. ¥I) ° 


Jl BOJHOBOrO ypaBHeHHA Halll MeTOJ| IpHBOAUNT K (cpopMysie 


| uy | = 2 (24, %9) V&, (10) 


rye Ja, %, H % ; MMeIOT TOT Ke CMBICJ, 4TO B dopmysax (6), (7). 
pyrum mytem dopmysia (10) 6bia nonyyena C. JI. Codonespim (1). 
Jlia Msockoro ciyyad (POpMysbI aHaJIOrH4HbI, TOMbKO SKCTpeMasM HHTer- 


aJIOB ees 26 
p \-7 "a \-~ OyAyT XapaktepusoBaTbca He BYMA NapaMerpamu, 
a OMHHM % (HJIH, COoTBeTCTBeHHO, 8) wu Ja, Ip caeAyeT 3aMeHHTb Ha | Xe! 
Hw | Xe]. 
5. Popmy sb (6), (3) u (10) MoxuHo BplBecra m3 SHeprerH4ecKHx Ccoobpa- | 
*KeHUH, | 
Ilycrb a, %:, * HMeIOT TOT 2Ke CMBICI, YTO HM paHblue. OSosHayum yepes dV 9, 
3JIEMEHTAPHbIM OObEM, OOPasOBaHHbI MOBEPXHOCTAMH &,, o& + da, og, % + dX, | 
Ta, Ta + ta. Queprust, 3akm04eHHad B OObeme dV,, paBHa 


E ={W + $- ul av, 


rye Uy — BeKTOp 43 (opmyvbt (1), W—naornocts noTrenuuambyoli 9Hepruu 
yupyroro tena. Ilyctb np t =0 ypapnenue BowoBoro (ppouta 6yper ta =const. | 
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Ecau Kaxkjaa TouKa oObema dV, Oyler IBUraTHCA BONb sy4a a, = const, 
‘% = const C TO %e CKOpOCcTbIO, YTO H CoOTBeTCTBYIOULMI BONHOBOH (pour, 
{TO yepes ¢ EMH BpeMeHH Halll OObeM TepelizeT B OODem dV, OOpasoBaHubit 
TIOBepXHOCTAMH 


1, & +da,, &, a + dae, t +t, t +t +dtq. 


PHpaBHHBaA SHeEPrHlo, 3akJNOUeHHYy!O B OOBemMe dVy, 9HeEpruH OObema dV, 
HeTpyqHO NowyyHTb cdopmysp (6) u (8). H3 Tex x%e cooOpaxeHHi MOKHO 
BbIBeECTH (bopmy.y (10), uro AA OAHOpOAHON cpeqbI CenaHo B padore (°) mpH 
pelleHHH OAHOH HHTepecHOH KOHKpeTHOH 3aaun. 

6. J[nai HaxOxJeHHA HHTCHCHBHOCTH BOJHOBOrO (poHTa HeOOXOUMO elle 
3HATb (PYHKUHH €(«,, %), f (8), Bo) H g(%, &), CUrypHpyloulMe B HaLHXx 
}OCHOBHBIX (bopmyiax (6), (8), (10). 
| OTH PyHKWHH MOXHO HaliTH M3 CJIeLyoMlNx coobpaxkennit. IlycTb B TOUKe 
10 (x =y = z= 0) HeoqHopoguo yupyroi cpeybi B MoMeHT BpemeHu ¢t =O 
BKJIIOUeHA COCpeOTOUeHHAA CHa, JeHCTBYIOUlad B HallpaBseHun ocu Oz. 

Jia ypapHenuli OfHOpo_HOH yupyroi cpesb, y KOTOpoH A, », p TaKHe Xe, 
KaK y Cpefbl, HEOMHOPOAHOH B TOUKe O, yKa3aHHaA 3ajaua JaBHO pelea (*), 
nostomy yHKuu10 fy (43 opmysbt (1)) 4 HHTeCHCHBHOCTH BOJHOBbIX (PpOHTOB 
MOXKHO CUHTATb JI Hee H3BECTHBIMH. 

@poOHTb!I MPOMObHbIX H MOMePeYHbIX BOJIH B OMHOPOAHOM HM HeEOHOPOAHOM 
cyiaix HeTPyAHO HalHTH NO npHHuMMy DepMa: PpoHT MpOAOJbHbIX BOJIH, Ha- 
IpuMep, jlaeTcA copmy.on 


t = ta(M, 0) ="min \ Ss aay 2%, M = M(x, y, 2). 
MM 
«JlyaaMu», BJOJIb KOTOPbIX PaCIIpOCTPaHHAIOTCH MpOOMbHbIe BOJHbI, OyAyT 
SKCTpeMaJIM STOTO HHTerpaua. 

EcuId 3a]aTb C(HHHUIHbIN BeKTOP S, KaCaTeJIbHbIM K y4y B Havase KOOpyH- 
HAT, TO 9THM JIY4 BMOJHE ONpefesHTCA; TOUKH Ha syue OyeM XapakTepH30BaTb 
BeJIMYHHOM tg. UTOObI OTJIMYHTb BEIMYHHbI, OTHOCALLHeCA K OMHOPOMHOH cperze, 
Oy]IeM UX CHAOKAaTb 3Be3OUKON. 

Tlono2xXuB BCIyyae HEOMHOPOAHOK cpefbl 483 =f, (cm. popmysy (1)), moTpe- 
OyeM, UTOObI HMeJIO MeCTO COOTHOIUeHHe 


. u 
in = (11) 
- |u| 
So—S8o 0 
tq=t. 
Oe GA 
| # 
(WuTexcHBHOCTH BOHOBEIX QpoHTOB |Uy| H |Uo| OTHOCATCA 3feCb K Mpo- 
JJOJIbHBIM BOJIHAaM.) 

OTH JONYULeEHHA eCTeCTBEHHbI, NOTOMY YTO TOJIbKO IPH MX BbINOJINCHHH MO- 
TYT COBMAaCTb B MaJIOM PelUeHHA Halle 3aayv O BKJOUCHHOH cule WIA OMHOPOL- 
HOH H HeOJHOPOJHOH cpex. 

Ecau Beco |t,| B coorHomennue (11) no_cTaBuTb BbIpaxKeHHe JA [Uo] MO Pop- 
myule (6), TO PyHKUHA e (41,45), Purypup yroulasn Tam, u3 (11) merko onpegemutca. 


JlenuHrpamcku rocylapCTBeHHbIH YyHHBepCHTeT Iloctynusio 
um. A. A. ?KqaHopa 23 IV 1956 
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PH3HKA 


Unen-Koppecnonyent AH CCCP B. JI. THH3SBYPL 


K MAKPOCKOMNMHYECKOM TEOPHH CBEPXIIPOBOAMMOCTH, 
MPHrOJHOW MPH BCEX TEMMEPATYPAX 


Pasputan B (1) MakpocKONMyecKad TEOPUA CBEPXIIPOBOAHMOCTH OasHpyerca 
Ha ypaBHeHHAX: 


4 : c OF, | 
de(-av— Lape Sgt <0 o) 
: ieh * ‘ e * 
AA = — Js, divA = 0, js= = 5, Wibica Hl VO) aire WA, (2)) 


rye | 4 |? — KoHWeHTpaunA KCBEPXIPOBOJALWHX BIEKTPOHOB», A — BeKTOPHBIA | 
moTeHuHad uw Fso( | |?) —s0THocTh cBOOO,HOW 9HeprHH B CBepXIpOBo-| 
JACM COCTOAHHM Ip OTCYTCTBHH MOVs. ' 

Buy cbyHKunn Fyo( | P|?) B oOmem cayyae HeM3BeCTeH, HO pH MaJIbIX | 
3HaueHHaAX | |? MOxKHO NOJIOXKHTD: 


Feo = Fo (T) + (TF) | ¥ P+ ES | wy, (3) 


rye Fy» — WMOTHOCTh CBOOOAHOM JHEPrHH B HOPMaJIbHOM COCTOAHHH HH BOWH3H 
KpuTHyecKkolt Temnepatypbl Tp: 


a(T) = (Sr), (T—Ta), B= B= (Tr). (4) 


B cBxa3H C 9THM B(!) H pAye ApyrHx paoor, yKasaHHbIX B (7), HCMOIb30BaIOCb 
TOJIbKO BbipaxkeHve (3), 3aBeqOMO cipaBefqiMBoe BOM3H Tp, MOCKOJIbKy 
npu 7, dyHkuua Y= 0. 

Bo3uukaeT, OfHaKO, 3afadya oOoOmluTb Teopuio (1) Ha OOmacTb BCeX 
temnepatyp OKT <T;. Jia sToh wea B (?) HCHONb30BaI0Cb BbIPaxKeHHe 


Hie pates ee 
FS) = Fro (t) +? {202 (1 —VI—[xP) —] x23 (5) 


rie t= ai Hy— KpuTuyeckoe MarHHTHoe Nove npn T=0; x= W/E, (0) 
k 


a ‘Y’,(t)— papnopecnoe sHayenue YY pu orcyTcTBuM Noa uM Temmepatype ft, 


so 


novyuarwomleeca U3 yCOBUA = 0. CormacHo (5) umeem *: 


Oe 
52 mec? | me? rr S50 oe ty 
= Arcot], ) | 2 Arne S(O) Acie oe ee emcees 
H2, = 8n{F,, (t) —F (| x,[2)} = H2(1 — 22), (6) 


* OOune Bbipaxenua (6) Ana 8) u H,,, cnexyloT u3 onpenenenua sTuX BemHUHA (1) 
H, TaKHM O6pasoM, KOHKpeTHO U3 (5) BbITeKalOT TOJbKO BbIpaxenusa (6), coeprxKamue ¢ ABHO. 
9 
358 


rye 69 —TrutyOuHa NpOHHKHOBeHHA Cab6oro caedecty nos, Hy — KPHTH- 
YeCKOe MarHHTHOe Nose U, OVeBNAHO, x, = F(t) /¥, (0). 


C aApyro cropoubl, Kak yKa3biBaslocb B (?, ‘), K BbIpaxkeHHsAM (6), CooTBeT- 
CTBYIOWMMM B MepBOM IIpHOJIMxKeHHH OMBbITHDIM J[aHHbIM, MOXHO IpHwiTH 
MH U3 (3), NOMaraa 


He ee ne | 


mY, Ol ite’ “RE OP ate: (7) 


IIpu sTom (3) npuHuMaer BHI: 


C—— 


2 #2 


a A hy | 
Fo) = Fro (t) +2 {2 Pep | xP? + pe | xl} (8) 


Copnajenhe dyHkuni Hy,(t) mw oO )(t), Momyyaiouluxcn U3 (5) u (8), 
OTHIOJ[b He OO€CHEYHBAeT SKBHBAJICHTHOCTH OOOHX BapHaHTOB TeOpHH, VM B IpHH- 
WHne MexK)ly HAMM MOXKHO CieaTb BbIOOp Ha OCHOBaHHH OMbITHBIX aHHbIx (‘), 
KaCalollHXCA pala BeJIHYHH, OTJHUHBIX, pasyMeeTcsA, OT yy H 99. OfHAaKO, xOTA 
BapHauT (8) HW MpeycraBAeTCA HaM MO HeEKOTOPbIM IIpHuHHam (*) Cosee mpemmo- 


- UTHTCJIBHbIM 110 CpaBHEHHtO C (5), HYUKaAKHX Hafle2KHbIX BbIBOJOB O 3aBHCHMOCTH 


Fso(t, | x |?) 43 OOmjHxX cooOpaxeHH CyeNaTb He/b3A, WM B 9TOM CMBICUJIe 
cxeMbI (5) H (8) He ABJAIOTCA €JHHCTBCHHBIMH BO3MOXKHBIMH. Ilostomy mpa- 


| BUJIbHee BCerO He 3afaBaTbCA 3apaHee 3aBHCHMOCTbIO Fsq OT | y|?, a onpe- 


J@ATb ee 3 olbira. OdcyxJeHHIO OTKpbIBaIOWLMXCA B 9TOM OTHOLeHHH 
BOSMOXKHOCTeH H MOCBAMLeHa HaCTOAMad cTaTbsa * 


Tlo02KHM 
vy | 2 Hy 2 
Pso(t, | x1?) = Fao (t) + F(t, | x17). (9) 
) Ai 
Torga, ovepuguo, f(t, | e\) Sa aa uf (t, 0) = 0, rye orBeyatoulee 
0 
TEPMOJIMHAMHYECKOMY PaBHOBECHIO 3HaveHHe ¥,, HAXONMTCA U3 yCNOBHA a ae 


Benuuuua | x, |? onpeylennerca Ha OMbiTe 10 H3MepeHUsM TsyOUHbI by (cM. (6)), 


U, TAKUM O6pa3om, Be TOUKH Ha KpuBoH f (| x| *) MO2KHO CUMTATb H3BeCTHbIMH 
mp pceex f, AIA KOTOPbIX H3MepeHb! 3HayeHHA Hy W 4p. 

Hmxe, Kak uw B (1), OrpaHwv4MMca OHOMepHBIM Cly4yaem, Kora BeKTOpbl A 
WM j; HalpaBseHbl mo ocw x, nome H—no ocu y uw V¥'—no ocu z. IIpu 


| stom dyuKkunio Y, a 3HauHT u % MOKHO C4UTATb BeULeCTBEHHOH WH 9KBHBa- 
| neuTHasa (1) cucreMa ypaBHeHuH TpMHuMaeT BHT: 


OS Gaga 1 oe! x?) Pm eo. 
fe = AZ + ay), ge = 04, (10) 
| rile BBeJeHbI OOO3HAUeHHA: 
p a A 2 2e? 24 92 mc? 
= —, a= ————— ,, % = og Hd, 80 = 
300 Vo ei | emer) aim res) (11) 


y= WV/P¥,(0), H=dA/dz=V 2H, da/ di = VY 2Hh 


Ilpu Hammuuu BuemHero noma H, dbyHkuua x (é) BOUIM3M rpaHulibl CBepx- 


| TIPOBOWHHKa C BaKYYMOM YMeHbilaeTCA, IpHyeM Ha rpanue 


ee ie 


ba eee er a, Tet Os 12) 
19) = Xp 9(0) = Xp | 82 (1 + xn) i ; Tages we 


* BooOme ropops, B (1) —(2) MomxHO Takxe CUMTATb, YTO m=mM (| ¥ |?). OTok Bos- 


|) MOXKHOCTH Mbl PaCCMATPHBATb 3f€Cb He Oy eM. 
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3ro BbIPaxKeHHe MOJIYYeHO y2Ke HCIHOMb3OBaHHBIM B (1) MeETOAOM BOSMYLIeHHH, | 
mpuroqubim moKa | 9| <<(y,. BoTHx xe ycOBHAX ruiyOHHa IIPOHHKHOBeHHS | 


B CBepxIIPOBOAHHK ca6oro JONOJIHHTeJIbHOrO OJ 3aBHCHT OT Hou paBHa O13 | 


rye 
81— 8 3x (2x00) mw \P fe 
Be Chas et it bal Ee Vt (13) 
Bo 162 (1 eqn)? Aap | | Ara 


B cayuasx a) u 6) (cm. (8) 4 (5)) HMeem: 
1 =(V20+ 2), WO= (2V 2!1, 


Hw mpw t—>0 nomyyalorca COBepIieHHO pa3/IHUHbIe pesysbTaTbl. Tak, B CJlyuae 


| 


Be Ot ay onl = 8 pea ORE DEE 
a) pu Bcex ¢ u x<<_1 umeem % ~ 4V2 A) ( . Pp 
2 
B cayuae 6) npy t<1 © Rt =a (a). 
TlopepxHocrHaad 9Heprud Ha rpanule MEx/y CBepXMpoBOAAMel H HOpMasIb- | 
: (hos earl | 
HOH (a3aMH B MepeMeHHEIX (11) HMeeT BUA \ Pe V2H, 
H? 1 4 d & 
wn Ba (Gy eid 
H2 
et), iN {E00 + yea? + Hy — hha} a. (14) 


IlockoIbKy BeJIMUHHA op; ABJIACTCA HHTerpaJIbHOH, ECTECTBEHHO, YTO OHa 
cmaOo 3aBHCHT oT Bua cbyHKuHH f (y?); B YaCTHOCTH, OTJIHUHe MeEXK]y BapH- 
aHTamu (8) u (5) B OTHOWICHHH op; MeHbINe 20% (HMeIOTCA B BUY cayyan, 
KOra %) << 1; cm. (°, *)). 

«| [lua onpeyenenua cbynKuun f(y?) 43 ONbITHBIX JaHHbIX JIyyMe Bcero, 
m0 KpalineH Mepe B IIpHHWHNe, OOpaTHTbcA K OOpa3llaM MaJIbIX pa3MepoB. 
IIpu 9TOM AA OCTATOYHO TOHKHX OOPa3LOB MOXKHO NpeHeOpedb 3aBHCHMOCTHIO Y 


OT KOOpAMHaT, B CHJly Yero BCe pacyueTbl OYeHb ynpoulawrTca (°). Tlocrynaa 
TaKHM OOpa3oM, B CJly¥ae MeHOK C TowMHOK 2d, HaxoAAuHXcaA B Move Hz, 
JIA PABHOBeCHOrO 3HaYeHHA Yo Noyuaem (pasymeetca, npH H, = 0 umeem 


Xo = Xp) 
of (x5) a 
———— . Xo ch (x —) 


Ga ee (15), 
Hy = 300 2K od ’ 


sh 
2X4 800 


GHaveHHe Yo MOXKeT ObITh OMpeseeHO TO MarHHTHOMy MOMeHTY MVIeHKH, 
KOTOPbIH paBeH 


TIpHY€M MOMEHT OTHECeH K eMHHNe nomaqM (>). SHat xo (Hs), d U %, 


af (x?) 


u3 (15) HaxoquM ay . Jia Kpurvueckoro nos mnaenkH H, nomyuaem 
-0 
pe f(x) re | 
A 7 Soo Hot ; ( ) 
1——* th 
Xo “80° 


the"), (16) 


OnpeyeniA jit MMeHOK, JIA KOTOPbIX Meer MecTO Tepexogq mepBoro 
poja (°), mone H, u usMepsaa CoorBeTcTByiomlee 3HaeHHe Y, B TOUKe Nepexojla 
MO MOMEHTy leHkv, u3 (17) nonyyaem cbynkumo f (x2). Ecau sagatecs 
yukunel f (x2) WM MpoBepsTb TeopHio, TO BMeCTO M3MepeHHA MOMeHTa AIA 
onpeyeneHHa 7%) B (17) MoxHO Bocnomb30BaTbca cbopmysioh (15) c Hy = Ax. 

Ha mpakruke H3MepeHHe MOMeHTa IVICHOK 3aTpyHHTeIbHO HM MOxKeT 
OKa3aTbCA Oovlee yYOOHBIM H3MCPATb MOMEHT MaJICHbKHX WapHKOB JIA WHA pH- 
KOB. B 9ToM Cayuae TakK2Ke MOXKHO NOMYAT PopMyvibI, aHaorvUubie (15)—(17), 
HMyTe€M COOTBETCTBYIOULerO OOOOMLEHHA Pe3yJbTATOB, NOMYYeHHBIX B (*°) WH 
YacTHoro culy4aa (3) — (4), HcculeqoBanHoro B (1). Tak, qua Mepexoga K BbIpa- 
2KEHHAM, AHAJIOrHUHBIM (15), B eBo YacTH cdopmys (8), (16) u (21) paGors (°) 


: af (x3) 
HYKHO 3aMeHuTb W2(1 — W2) wa — ti Gaal at 
0 


4 KM 
° Tr 
STUX (opMy J 3saMeHUTd Worg Ha Yox~, Pe fo — paAvyc WMMHApa HIM Wapa 
00 


Xo» @ B MpaBbix yacrax 


B OOBIUHBIX eHHHIAaX. 

TakwM OOpa30M, MbI BHAHM, 4TO Ha ONbITe HMEIOTCH H3BECTHbIC BO3MOXK- 
HOCTH JJIX HaxoxKeHua cbyHKunH f(y?) H, B YaCTHOCTH, JA BbIACHeHHA 
Bompoca O TOM, KakKoe H3 BbIpaxKeHH (5) usu (8) OMxKe K JeHCTBHTeJIbHOCTH. 
_  AstTop mpu3HatemeH aka. JI. J. Jlangay u B. M. Bonotospckomy 3a 
OOcyxKeHHe BOMpoca H 3aMeyuaHHA. 


[Tpumewanue npu Koppexmype. Kak cooduua aptopy mpod. JI. Wen- 
Jepr, B HeONMyOJIMKOBaHHOH paOote YalviTxeya, yNOMMHaeMOH TaKxe B (*), 
WIM OJIYeHBI ONbITHbIe JaHHble, FTOBOpAMMe B MOJb3y CipaBeMBOCTH 
bipaxkeHua (8). 


@usynyecknh uucTuTyT um. II. H. Jle6ezepa Ilocrynusio 
Axkajlemuu Hayk CCCP 25 IV 1956 


UMTHUPOBAHHAS JIATEPATYPA 
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yy pr, KOTO, 29, 748.(1955). *J. Bardeen, Phys. Rev., 94, 554 (1954). 
B. JI. Tun36ypr, XK9T®, 30, 593(1956). * B. JI. Tuuns6ypr, TAH, 83, Ne3, 
85 (1952). ® B. Il. Cuaun, K9TO, 21, 1330 (1951). 7A. B. Pippard, Phil. Trans. 
Roy. Soc., 248, 97 (1955). 
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PH3BHKA 


C.-X. T. KALUAEB 


OBMEHHOE B3AHMOJIEMCTBHE B HEKOTOPbIX NAPAMATHETHKAX: 
(ITpedcmaeneno axademuxom IT, JI. Kanuyed 27 IV 1956) 


| 


C. A. Anpturynep, E. K. S3apotickui u B. M. Kospipes (1,2) noKa3au, 4TG 
MArHUTHble J[MMOJIbHbIe B3AMMOJelCTBUA MeXKMy YacTHNaMH NapaMarHeTHuKé 
JOJDKHbI BbISBaTb PaClUHpeHve JMHHM MapaMarHHTHOrO pesoHaHca. OrTcioja) 
cyleqyeT, UTO IPH MarHHTHOM pa3sBeJleHHH NapaMarHeTuKa MOsyWMpHHna HHH 
WONIKHA YObIBaTb. 

Vimerollieecs B pale cly4aeB HECOOTBETCTBHE Mexy TeopeTHYecKOH Noy 
PHHOM, ORUAAeMOM MPH yueTe JIMWWb MArHHTHBIX JMNOJIbHbIX B3aHMO/leHCTBHE 
C SKCINeCPHMeHTaJIbHBIMH 3HaYeHHAMH yKa3aHHble aBTOPbl OODACHHJIH BOSMOXK 
HbIM BJIMAHHeM Ha WHpHHy JIMHHH OOMeHHOrO B3aHMOJeHCTBHA H snekrpeck 
movie KPHCTaJIMYeCKOH pelueTKH. ' 

Tlosxxe BaH-Ouek (°) TeoperHuecKH NOKa3a, TO OOMCHHOe B3AHMOJEHCTBH 
JIOJOKHO CY2KaTb WeHTP JIMHHM NOPIOUeHHA HW pacluMpsATb KpblJIba. CBO BbIBOTE 
OH MOATBepHJI CONOCTaBJIeHHeM C ONbITHBIMH JaHHbiMH E.K. Sapotickoro u Ap 

M3 cka3aHHOro BbILUe OUEBHAHO, UTO, CONOCTABJIAA IKCMEPMMeHTeJIbHbIe 3H4 
YeHHA MOJYWApPHHbI C TeOpeTHYeCKH OMKHaeMbIMH IPH yyueTe HUIb MArHATHOr 
B3aHMOJeCHCTBHA H H3y¥axHt 3aBHCHMOCTb SKCIeCPHMeHTabHOH NMOJYWMpPHHbI © 
KOHILCHTp au MarHHTHbIX HOHOB, MO2XKHO COCTaBHTb CyKleHve 06 OOMeHHbI) 
B3aHMOJeHCTBUAX B H3y4aeMOM apaMarHerHkKe, YTO HW COCTABANO Weslb HacTO 
almeH padotpl. M3mMeneHve KOHIeCHTpalWH MarHUTHbIX HOHOB IIpH cOxpaHeHys 
MapaMeTpOB KPHCTa/JIMYeCKOM PelueTKH MOTVJIO ObITh OCYULECTBeHO NyTeM pH 
POTOBJICHHA PpAa TBePAbIX PaCTBOPOB NapaMarHuTHOH COM B NOAXOMALIeN 
yuaMarHeruke. | 

OcHOBHbI€ HCCeJOBaHHA aBTOpa OblIH OCYUIECTBJICHbI METOJOM CeTOUHOr’ 
Toka E. K. Sasolicxoro (*) na uacrote 2,00- 108 ru. | 

YcTaHOBKa NOsBON ANA NOMYIaTb JIMHHM NOPIOWeHHA, NOJYIUMpuHa KOTOpbIs 
WIA OMHOTO H TOPO Ke BellecTBa He OTMMGaNacb Gosee Yem Ha +5%. Ora Benu 
4YHHa HAMM MIPHHATA KaK TOPpeWIHOCTb B ONpeeNeHHH MOJYIUMPHHbI KPHBbIX 

Vismepenua Obi OCYIIeCTBJIEHbi Ha KPHCTaJJIMYeCKHX MOPOUlKaX [IBYX CH 
cTeM TBepybIx pactBopos: MnS, ZnS u Mn(NH4,)2(SO,4)2-6H2O, Zn(NH,4)2(SO,)2! 
-6H2O, coflepxaulux OMMH HM TOT Ke NapaMarHuTHblt vou Mn**, no ormuuat 
IMXCH [pyr OT Apyra KpucTasIMYeCKMMUM pelweTKamH. B cepHucTrom Mapranii 
woub!l Mn** oOpasylor rpanelenTpHpoOBaHHylo KyOu4ecKyIO pellerky, a peulerK: 
Mn(N Ha)2(SOq)2: 6H20 — monoxinnnan. pu stom nocaequaa xapakTepusyercs 
HaJIHdHeM JjByX HOHOB Mn** B e_HHHYHOH suelixe. 

Hawi W3MepeHusA HMeJIM WeuIbIO BbIACHHTb, KAKUM OOpasoM pa3zauune B KPH 
CTaJIIMYECKUX PeleTKAaX CKA3bIBAeTCA Ha IKCIMECPHMEHTAJIbBHOM XOjle 3ABHCUMOCT! 
NOJLYIUMPHUbI OT KOHMCHTP al MarHUTHbIX HOHOB H KaK 3TO BIMACT Ha XapakTe} 
H3MeHeHHA OOMeHHOrO BsaNMOjelcTBUA. IIpeycrapmao nHTepec Tak2xKe BbIAC 
HHTb, IPH KakKHX CpeQHHX PaCCTOAHHAX MexKy NapaMarHuTHbIMH HOHAMH - 
OOOMX PacCMaTPHBaeMbIX Cy"aAX JI@KUT Tpannia 3aMeTHOrO BHAHUA OOMeH 
HOrO B3aMMOjfleHcTBuA Ha (opMy JIMHUM. 

GaBHCHMOCTb SKCHePUMeHTAbHbIX 3HaveHHH Nosyuupnns 8 oT oTHO 
CHTeJIbHOM KOHMCHTpallH MarHHTHbIX MOHOB f WIA YKa3aHHbIX CHCTeM TBep/Ibl 
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JaCTBOPOB TIpHBefeHa Ha puHc. 1. Kpupan J ornocuTca kK cucTemMe TBep- 
[DIX pacTBsopoB MnS, ZnS, kpupaa JJ — Kx cucreme Mn(N H,)2(SOq)2- 6H20, 
Zn(NF14)2(SO4)- 6H2O. Syecb f=1 coorsercrpyer HepagBeyenubim MnS u 
Mn(N H4)2(SO4)-6H2O. Takue xe saBucumocTH Opi Momyuenbl npH joros- 
AMTCJIbHBIX HCCeCMOBAHHAX Ha yacrote 9,194-109 ru. 

OTH 3aBHCHMOCTH YKasbiBaloT, YTO MPH MarHHTHOM pasBe,eHHH MoOJyWUpHHa 


TMHMM MapaMarnuTHOrO NOromenvA, BOMpPeKH OXKHAAHMIO TEOPHH, YUNTHIBAIO- 
eH TOJbKO MarHHTHble 


33AHMMOJeHCTBHA,  CHadaia — Ssxcr. scm 
pacTeT, jocTuraeT MaKcH- 1200 
MyMa, @ 3aTeM HauHHaer 
yOblBaTb. Takoli xapakrTep 
3ABHCHMOCTH =MOr = ObITb—s_gg 
ACTOJIKOBaH KaK pe3yJIbTaT 
Ja3IHYHOH ObiICTpOTs! yOsl- 
3aHHA =MarHHTHOrTO UH OO- 
M€HHOrO B3aMMOjIeHCTBHH 
Ip paspeyeHuu. OKcTpe- 
aJIbHOe 3HadHHe NOJYWIUPHHbI, OUCBHAHO, COOTBETCTBYeT MArHHTHOH KOHIeH- 
(palluu, Mpw KOTOpoH ckopocTH yObliBaHHA OOMeHHOrO HM MarHHTHOrO B3aHMO- 
JelicTBHH OAHHAKOBb!; Up OOJIbIUHX M@rHHTHBIX KOHIEHTPalHAx OOMeHHOe B3aH- 
OfelcTBiie yObIBaeT ObicTpee, YEM MAarHHTHOe, MPH MeHbLINX — HaoGopor. 

SuaveHHe KOHICHTpalluH, COOTBETCTBYIOMee SKCTPeMaJbHOH Momywupune, 
BIO IPHHATO 3a YCJIOBHYIO PpaHHUy BJIHWAHHA OOMeHHOrO B3aMMOJelCTBHA. 
akan yCloBHad rpanulla JA TBepAbIxX pacTBoposB MnS, ZnS coorsercrsyer cpez- 
eMy paccTOAHHIO Mexyy voHamMu Mn**, papnomy 6,2 A (f= 0,151), a ans TBep- 
BIxX pactsopoB Mn(NH,)2(SO,)2-6H20, Zn(NHy)2(SOq)2-6H,O 15,1 A (f= 

0,103). Tak kak o6beMHad KOHWEHTpalluaA HOHOB Mn*™ Bo Bropoit cucTeme TBep- 
bIX PaCTBOPOB HW2Ke, YEM B NepBOH, TO MOXKHO ObIVIO ORUAaTb, YTO AA MnS, 
7nS ycuoBHad rpanula OyfeT OTBeYaTb MeHblemy f.OjHaKO 9KCHepHMeHTHI yKa- 
bIBAIOT OOpaTHOe. ODTO OOycJIOBJIeHO HasH4HeM JByx vYoHOB Mn** BequHnuHo 
uelike Mn(NH4,)2(SO,)2-6H2O, Zn(NH,4)2(SOq)2-6H2O u sHaunTesbHbIM OOMeH- 
bIM B3aHMOJelCTBHeM MexK]y HHMH. 

Tloycuer TeopeTHuecKH O2KHaeMOro 3HAYCHHA NOJYWHpHHbI JIA HepasOaB- 
teHHoro MnS, upu yuyetTe sMUib MarHHTHOrO B3aMMOJIeHCTBHA, NOKa3asl, 4TO 
YHCTOM cysbctpHye MapraHila OOMeHHOe B3aHMOJelcCTBHe OYeHb BeJIHKO, TaK 
(ak 9KCMeCPHMeHTabHan NOJYWHPHHA OKagaslacb Ha Webi NOpAAOK MeHbie 
‘eOpeTHYeCKH OKHaeMOH. OTMETHM, YTO TPH KOHIeHTpallMu, COOTBETCTBYIOMIeH 
/COBHOM rpaHulle, OOMeHHOe B3aHMO/elCTBHe yObiBaeT B 4 pasa NO cpaBHeHHIO 
- uuctpim MnS, B TO BpeMa KaK MarHHTHOe JMMOJIbHOe B83AMMOJeHCTBHE — JIMIIb 
pe2,5 pasa. 

ConoctaBuleHHe pe3yJbTaTOB, MOJYYeHHbIX JIA ITHX ABYX CHCTeM TBepJbIXx 
JACTBOPOB, cCOsep2Kallux HoH Mn", ykasbiBaeT, YTO M3syyeHHe 3aBHCHMOCTH 
OMCHHOFO B3aHMOJeHCTBHA OT CpeHHX paccTOAHHM MexK)ly MAarHHTHbIMH 4ya- 
THILAMH BO3MOXKHO JIMIUIb IPH CONOCTABJICHHH BeeCTB C HJCHTHYHbIMH KPHCTad- 
IHUeCKHMH pellleTKaMH (T. €. TBEPAbIX pacTBOPOB OHOrO THMAa); ConocTaBseHHe 
€ JlaHHbIX, MOJYYeHHbIX IPH HCCeOBaHHH MapaMarHeTHKOB C Pa3JIMYHbIMH 
yeleTKAMH, HeMOMYCTHMO H MO2KeT MPHBOLUTb K JIOXKHBIM BbIBOaM. 

B pa6ote (5) Obimo0 uccIeqOBaHO BUJIMAHMe OOMeHHOrO B3aHMOJeuCTBHA Ha 
mupmHy JIMHHH MapaMarHuTHOrO pesoHaHca MyTeM pacCMOTpeHHA 3aBHCHMOCTH 
WHPHHbI OT M@2%KAYHOHHOFO PaccTOAHHA B PAMe PasMYHBIX CoOMeH, MMerOULMX 
ee OObEMHYIO KOHI[eHTPallMio OHOrO HM TOrO 2%xKe NapaMarHuTHOrO HOHa 

n**. IIpu sTom Opino foMyeHo, TO pellleTKa BO BCeX H3Y4CHHbIX COMAX 
iMeeT lIpocryio KyOvyeckyio cuMMeTpHIO. Takoe JomyuleHve NpHBeNO K OVeHb 
SOMHUTebHOMY BbIBOAy O6 yMeHbIUeHHH OOMeHHOrO B3aNMOJeHCTBUA B OCOOO 
WIOTHBIX pewerkax. Hawi ONbITHI NOKA3bIBaIOT, YTO 9TOT BbIBOJ| HE MOET CUH- 
“ATbCA OOOCHOBAHHbIM. PesysbTaTb! padoTpt (°) yKasbiBaloT JIMIIb Ha TO, UTO 
IPH H3yYCHHH OOMEHHBIX B34HMOJeHCTBHH B BbICOKO KOHICHTPHPOBAaHHbIX COAX 
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CYUIeCTBeHHOe 3HaveHHe HMEIOT BOSMOXKUHbIC OTKJIOHEHHA PelUeTKH OT NPeANOJC 
»KeHuoro Tuma. B atoli o6acTH KOHUeHTp allt HET CMbICJIa OlepHpoBaTb Co cperl 
HHMH Me@2K]{YHOHHBIMM paccTOAHHAMH Oe3 yyeTa ClelMPUKH KOHKPeTHbIX pele 
TOK. 

B cBA3H CO CKa3aHHbIM YMeCTHO OCTaHOBHTbCA Ha HMOTe3e, BbICKa3aHHO) 
B paoote (°), ro OOMeHHbIe B3avMojelicTBud B CuCle-2H2O ropasjo Oovibule, Yer 
B CuFe B cHy BO3MOXKHOFO AOMOMHUTebHOrO OOMeHa Mexyy 3d-oOo1l0NKaMI 
MOHOB MeqW Yepes OJHOTHMHbIe 3d-oOOJOUKH HOHOB XJiopa. 

Mp npeyqupHHsa uccmeqoBaHHe coequHeHHA CuF2-2H2O, KoTopoe ABMIAeTC! 
Gomlee MarHUTHO pa3BejeHHbIM, Yem CuF2.Oquako Juin CuFe2-2H2O, rye oTcyTcTBy, 
eT BO3MOXKHOCTh OOMeHHOFO B3aMOJelcTBHA Yepes 3d-o6004KH, HaMH OplJIi 
TIOJLYYCHbI CHEKTPaJIbHble JIMHHH, KOTOpble ropa3yo yxKe, vem y CuPs, H HeOTJI 
YMMbI 0 WHpHHe OT HHH CuCle-2HeO. 9TH 9KCMepHMeHTb! NOKa3saJIH HECOCTOA 
TeJIbHOCTh YHOMAHYTOM runotespl. JlelicTBuTeIbHO, H3 KpHCTaJMorpapuyeckH) 
JAHHbIX CyIeyeT, YTO OOMeHHbIe B3aHMOjelicrBuA B CuCle-2H2O u CuFs: 2H2¢ 
JIOJOKHbI ObITb CHJIbHee, ¥eM B CuFe2, Tak KaK B TOCJIe HEM BeLLeCTBe paccTOAHH: 
Mexy Onm«Kalimumu vuonamu Cutt Gouplie, 4eM B Ha3BaHHbIX rupaTHpoBak 
HbIX COJIAX. 

OcraHOBuMcs, HaKoHell, Ha usMepennax B NdsOs u B TBeEpAbIX pacTBopa’ 
NdeOs, LazOs. OKuCb HEOJMMa ABJIAeCTCH OJHHM H3 HEMHOPHX COeMHeHHH peqk 
3CMEJIDHbIX 3JICEMCHTOB, OOHAPYXKHBAaIOWMX 3HAYHTeJbHOe MapaMarHuTHoe Tl 
ruloleHve pH KOMHATHOH Temnepatype (*). Eme mp MarHeTocTaTHYecKHXx HG 
culeqoBaHuax (®) B TBepbIX pacTBopax Nd2Os, LazOs Obl0 OTMeYeHO CYLLECTBO! 
BaHHe OOMeHHOLO B3aMMOseHCTBHA Mexyy Honamu Nd***. Han u3sMepenua 0 
TBep HJM CYWeCcTBOBaHHe OOMeHa Mexyy 4f-aeKTpOHaMH, OMHAKO 3TO OOMeHHO 
B3aHMOJelicTBHe OYVeHb C1aGO HM HCYesaeT IPH MaJieiiemM pasBeyeHuu. Tak, yr 
IIpH CpeHuX paccTOAHHAX Mexkyy HoHamH Nd***, papupix 4,3 A, KpuBaa NOG 
IMCHHA PACLUMPAeTCA HACTOJIbKO, UTO OIeHKA ee IIMPHHb!I CTAHOBUTCA HEBO3SMOX 
HOH. IIpu uccseqopannu NdzOs Hamu ObIO OTME4eHO, UTO CYLIECTBYIOT JiBe MOH 
(PuK all STOO BelllecTBa (pOZ0BaHd MH CHpeHeBad), B KOTOPbIX OOMeHHbIe B3aHMO 
eHCTBHA HeECKOJIbKO OTsIHYaIOTCA. EcTb OCHOBaHHe CUHTATb, UTO pelleTKa pc 
30BOH MOJHPUKAWHH IVIOTHee pellleTKH CHpeHeBOH Mo,UuduKAUMH. 

B saksioueHHe aBTOp MIpHHOCHT ryOoKy1o OmaroqapHocTb B. M. Kospipep 
34 PYKOBO,CTBO padoToH. 


@Pu3sHnKO-TeXHHYeCKHH MHCTUTYT Ilocrynuio 
Kasanckoro duiuana Akagemuu nayk CCCP 22 Vl 1955 
| 
IJMTHPOBAHHAS JIUTEPATYPA | 
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Hoxsago Akagemunu nayr CCCP 
1956. Tom 110, Ne 3 


PHSHKA 
©. A. KOPOJIEB u 10. H. OCHMOB 


HEKOTOPbIE PES YJIBTATbI HCCJIEJOBAHHS W30TOMMYECKOFO 
CMEWEHHS B CIEKTPE HEOJMMA 


(ITpedcmaeaeno axademuxom A. A. Jle6edecuim 25 IV 1956) 


| B mpopexeHHor padoTe OpisIo uCceOBaHO ABJIeHHe H3OTOMMYeCKOrO CMelile- 
IMA Ha CCTeCTBEHHOM CMeCH H30TONOB HeOAuMa B ObslacTu oT 4450 no 6500 A. 
AcTouH Ko CBeTa ABJIAaCb TpyOKa C MOJIbIM KaTOJOM, OXaKaeman BOOM. 


citataie 


A 


| 
| 
| 


Pue. 2 


3036y x alolluM Ta3soM Obl aprou C HeOOJbIUOK JoOaBKol remua. Uepes TpyOxy 
IponycKaJIuCcb TOKH ~150 Ma. Onruyeckas CxeMa cocToss1a U3 CTeKJIAHHOFO Tpex- 
IpH3MeHHOro cnekTporpada MCTI-51 c kamepok Y®-84 (dboxycnoe paccrosHne 
300 MM) H HHTepdepometpa Dadpu [lepo (KoncrpyKunu TOM) c cepe6psannimn 
1okpbiTHamu. DotorpapupoBanke MpoH3Bo- 
(M4locb Ha uieHky «M30naHxpom» (4yBCTBH- 
‘ellbHocTb 90 eg. FOCT). Jlenanacb cepua 
‘HAMKOB JIA pa3HbIX TOJIUMH OMOPHbIX KOJelL, 
tHTepdepometpa: A=3; 8; 10; 15; 30 mM. 
jaunyuuue pesyibTaTbl MouydeHbl WA 


TlonyyeHHble cieKTporpaMMbI Obl TIpo- 
fepeHbl Ha KomMapaTope H3A-2, a Heko- Dic.8 


‘Opbie AHHH MpodoTOMeTpHpoBaHbI Ha 

JOTOSIEKTPHYeECKOM 3alIMCbIBalOleM MHKPpo- 

soTrometpe M®-4. Bcero 6nin0 mpomepeno 17 JAMHMM, XOTA OTUYeTIMBYIO 
-TpyKTYpy HMewH cBbliue 40 Huu. CrpykTypa JMHnh Oblla He OMMHAKOBON Kak 
10 paCMOs02%KeHHIO KOMMOHEHT H UX KOJMUECTBY, TaK M NO paciipefeseHuio HH- 
‘eHCHBHOCTH (cm. pc. 1). BowbuiMHcTBO JMHUM MpM AocTaTOUNOM paspellieHHu 
h=8 MM) pacnajasiocb Ha 3—6 KommonenrT (CM. pC. 2, Ha KOTOPOM MpHBejena 
wmKpooTorpaMMa CTPyKTYDbI JIMHMH hk = 15291,1 665 4), 

Ilatb KOMNOHeHT OBI IpHMMCaHb! NATH YeTHbIM H30TOMAaM HeojuMa. ITpo- 
— 6-if KOMMOHeHTHI, O6Hap yXKeCHHOHM Ha TpeX JIMHUAX, He BIIOJHE ACHO. 
DawaKo 10 CBOeMy MOJI02%KeHUIO OHA MOXET ObITh IPUMNcaHa CBepXTOHKOH CTpyK- 
ype neyetHoro uzoTona 143 (},?,4). PacnomoxeHve KOMMOHeEHT NokasaHo Ha 
uc. 3. Tlonyuenuble HaMM pe3yAbTATbI CBefeHbI B Tad. |. 


PaccTOAHHe Me@XKJy KOMNOHEHTAMH TepBbIX YeTbIPeX YETHBIX H3OTOINOB Ne 
€ MaCCOBbIMH YHCaMu 142, 144, 146 u 148 npHmepHo paBHO (0603HauHN 


ero dy). Paccrosune xe Mexay uszoTonamu Nd14§ y Nd?°° 3HayuTesbHo 6oub 
ie. ITO Tak HasbIBaeMOe AHOMAJIbHOe H30TOMHYeECKOe CMeLLEHHE (8Van), or 
Kppiroe yviss Nd KanukexOeprom (2). Kak pugno us Tada. 1, 6v naqaerc poc 


Twa Omnia! 


Paccrosuue KomnoHenT B 0,001 cm71 


m5 6-4 -? 8Van 
NN} ABA 144 146 148 150 | Komno-] 8y 
|; HenTa 3yv 

1 6485,687 | 0 45 88 134 192 4h 1,4 

2 6319,686 | 0 63 109 54 

3 6310,487] 0 45 84 134 176 —183 44 a 

4 6226,502 | 0 36 68 34 

5 6178,591 | 0 46 89 133 193 4h 1,4 

6 6U73,267 | 0 35 70 134 183 44 det 

7 5815,442 | 0 50 100 50 

8 5470,41U | 0 61 117 58 | 

2) 5291,665] 0 70 139 219 346 —109 74 1,78 | 
10 5269,778 | 0 74 147 184 64 
11 5022,6 0 ay 153 76 

12 4981283} 0 75 144 214 74 

13 4688,557 | 0 104 195 297 99) 

14 4678,9U8 | 0 99 195 282 94 

15 4659,373 | 0 96 196 285 95 

16 4616,68 0 113 216 108 

17 4569,849 | 0 113 206 295 —130 103 


TOM J\JIMHbI BOJIHbI (Ha (boHe OOMlero caja dy, OMHAKO, HMeIOTCA OTeJIbHbIG 
BbIOPOCbI, KOTOPble OoOvIbuUIe OLIHOOK H3MepeHHA H HE MOryT ObITb OTHECeH 
3a CueT NOCMeqHHX). O7Ta 3aBHCHMOCTb MO2KeT ObITb MpOciexkeHa H MO pesyJib4 
TaTaM J[pyrux aBTopoB. OjHako oHa MMH He Oblvia ormeyeHa. B cBxA3H 
3THM HaM Ka3aJl0Cb HeOecnowesHbIM TPHBeCTH BbIJePp2%XKH H3 COOTBETCTBYK 
mux padort (7,°), cBeqeHHble B TaON. 2 wu Tad. 3. HanOombuni nHTepe: 


Ta6muna 2 


V3 padotpr (?) 

an A 142 144 146 148 150 8y 

6619,39 0 36 69 36 

6504, 92 0 55 105 55 

6324 22 0 53 403 52 

6307.02 0 67 134 67 

6230.20 0 50 400 50 | 

6223,38 0 4A 81 123 al 

6178,59 0 47 88 127 45 

6074.43 0 68 131 67 

6006.44 0 49 402 50 

5876, 34 0 30 60 30 

5837.15 0 5D 115 56 

5653,55 0 46 86 45 

5640.50 0 38 76 38 

5575.50 0 91 181 254 90 

5314.35 0 76 158 233 17 

5198.45 0 93 93 

5149,78 0 1h 142 73 

5073,84 0 108 200 102 

4966,15 0 102 206 103 

4966.68 0 67 133 67 

4940,30 0 93 181 92, 

4688,547 0 93 183 276 93 

4678.95 0 98 195 297 98 

4618,61 0 107 208 325 104 

4442,,49 0 400 200 400 | 
| 


mpejlcrapsser nopesenve dy,y. B paoore (?) OY an pOMepeHa Ha JIMHHAX Hi 
o0uacTH 4569 — 4688 A, npnuem Syq,/8y NoyuHJOcb OKOIO 1,7, B paGore (3 
Svan Oblva u3MepeHa B o6nacra 4600 — 5125 A 
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LAH, r, 110, Ne 3, Koposes, Ocunos 


A= 529). 665 A 


Pue. 1 


a0 uM mina 3 


Vs pabortsr (°) 


4599,3 — 9 | —180 | —289 | —429 96 140 1,46 
4659,4 —102 | —192} —294 | —4A44 98 150 1,53 
4678 ,9 —101 | —190 | —298 | —450 99 152 1,54 
4688 ,6 —104 —192 | —297 | —446 99 149 1,54 
4871 ,4 — 71] —1387} —216 | —822 72 106 1,46 
4926,7 — 72} —140 | —218 | —826 73 108 1,48 
4965,3 — 70} —134 | —208 | —824 69 116 1,68 
4966 ,7 — 73 | —138 | —216 | —&827 12, 114 1,53 
499641 —109 | —213 | —38314 —492 110 164 1,46 
9022,7 — 78 | —145 | —233 | —348 78 115 1,43 
5125,9 — 79 | —148 | —227 | —346 76 119 1,57 


Kak BHHO H3 Tao. 3, dvay/dv = 1, 5. 

B uawerl padore yalocb H3MepuTb Svan Ha JMHUAX B OGmacTu cnekTpa 
5291 — 6485 A. Bennununl BV an/ OY TIpHpejeHbl B Ta6s. 1. 

Jia KpacHoro KOHUa cnekTpa HeoquMa, T.e. Wa h > 6000 A, OVay/ OV 
paBHO B cpeyuHeM 1,3, T. e. MeHbIe, YEM JIA CHHe-cbHOMeTOBOrO KOHWa, rye 
9Ta BeMUHHA CocTaBuseT 1,5 — 1,7. rene 

OQHUM H3 HHTepecHbIx (baKTOB ABJIACTCA TO, YTO Ovgy/Sv [IH HEKOTOPbIX 
JIMHUH B KpacHOH OOacTH cnekTpa (A = 6310,4 u 4 = 6070,2 A) craHoBuTca 
TIOUTH +PaBHbIM EHH, T. €. OVay = OY, HW CEQOBATEbHO, AIA STHX JIM 
mpcenayaer kakad-HOO aHOMaJIbHOCTb B CyBure wHHuM Nd'48 ny Nd}9, 

IlomyyeHHbie pe3syJIbTaTbl MpecTaBAIOT WHTepec WIA TeOpHu MU30TONH- 
yeCKOrO CMeLICHHA, NOSTOMy HeOOXOAHMO JlaJIbHeHMIee SKCMePHMEHTAaIbHOe 
M3y4eHHe aHOMAaJIbHOrO H30TOMMYeCKOTO CMeLIeHHA. 
| MockoBckHi rocyapcTBeHHbIli YHHBepCuTerT Ilocrynuuo 

um. M. B. Jlomonocospa 24 IV 1956 
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Jlokaagmn Arkagemun wayr CCCP 
1956. Tom 110, Ne 3 | 


PHSHKA 


A. A. JIOTYHOB u B. M. CTEMAHOB 


JIMCNEPCMOHHBIE COOTHOWEHHA' WIA PEAKIMM SOTOPOKAEHNS 
z-ME3OHOB 


(I1pedcmaeaeno axademuxom H. H. Bozoaroboee.m 27 IV 1956) 


Kak H3BeCTHO, B ONTHKe HMCIOT MeCTO YCTaHOBJIeHHbIe Kpamepcom u Kpouu- 
rom (1) q{HcMepCHOHHbIe COOTHOMICHA, CBASHIBAIOUIMe JeHCTBUTeJIbH 10 M MHHMYIO} 
yacTH NloKa3aTeJA MpesOMeHuA cpesbl. B page HeaBHUX paboT, B OCOOeHHOCTH 
B padote ToupyzGeprepa (*), OblIo NOKa3aHO, YTO aHaJIOrHUHble JHCNepCHOHHbIe 
COOTHOLI€HHA MOXHO YCTaHOBHTb JIA SPMHTOBOH HM AHTHSPMHTOBOH yacTeH am- 
IWIATY [bl paccetHUA T-Me3OHOB Ha HYKJIOHAX, HCXOAA M3 TIPMHUMTa NpMYnH~ 
HOCTH, 6€3 HCMOJIb30BaHHA TeOopHu BOSMyIeHHuH. DopmMyb! padot (°) 6pm 
HcMOb30BaHbI AnJepcoHoM H yp. (4) quia BbIOopa NpaBHJbHOrO Hadopa PasoBblxX 
CJIBHPOB JIA MpOWeccOB Me30H-HYKJIOHHBIX CTOJIKHOBeHHH. OHako Metoy Toumby- 
6Oeprepa He IPHMeHMM JIA peakUMH Tuna PoTOpOxXJeHUuA, Kora B HAaYaJIbHOM H 
KOHEYHOM COCTOAHHAX MMeIOTCA GO3ZOHbI C pa3JIM4HbIMH Maccamnu. H. H. Borostto- 
OoBbIM* OblH paspaOoTaHbI OOWMe IPHMHUHMbI NOCTPOeCHHA JHCMepCHOHHBIX CO“ 
OTHOWeHHH, IPHMeHHMBIe JIA CAMbIX Pa3JIMUHbIX MpOUeccoB paccesHuA. OcHOBY 
ero MeTOJa COCTaBJIAIOT JOKa3aHHble MPH MOMOMLM NpHHWMNa MpWIHHHOCTH 
TeopemMbl O06 aHasuTHUHOCTH. B uHacToslieH s3ameTKe metoyx H. H. Boro 
JiOOOBa TIPHMeHAeTCA K MOCTPOeHHIO JMCHepCHOHHBIX COOTHOWeHHH AIA Mmpo- 
leccos (poTOpoxKeHusA. 

O6o3HauuM oOfepaTop MOrJiouleHHA Me30HAa cone ‘o(9 = 8 2,3) yepes 
ef (q), a omepatop poxyjeHua tboToHa yepes alt (Rk) (v =0) L, 23 3)... sTlormg 
MaTPHUHbIM JJICEMCHT JIA peakuHit boTopoxTeHus MOKeT aris ganucaH lpy 
NOMOWM (bopMaH3Ma S-MaTpHllbl B Buse 


: NX aor , 
S(k, 05 q’, ©) = (2)? { Dp g5r? (q’) Say” (2) Dps >. (1) 
Syecb © OGo3HauaeT aMIIIHTyy COCTOAHUA pacceMBaTesia, a COCTaBHbIe HH- 
AEKCHI & HW @, OTHOCAILHECH, COOTBETCTBCHHO, K HavaJIbHOMY HM K KOHCYHOMY 
COCTOAHHAM, BKJIIOUaAIOT B ce6A BCe€ KBaHTOBbIe WHCJla, XapakTepu3syrloulHe 
CHCTEMY, 3a HCKJIIOUCHHEM HMITYJIbCOB (boToHa M Me3soHa. JlerKo BHJICTb, 4TO 


S(k, a3 4',0)= Sams o, (2) 
( m) 
rye 
ses 
34, 0) 9p 0) 


4 


‘ee 
aie mara 


\ ellaskon CO 751 S'O,.) dvdy 


a 4" — BeKTOpa NOJApHsallnH. 


* Jlonoxeno H. H. Boromo6ospm na page cemMuHapos B AHBape 1956 r. B MatemaTuyecKkon 
wucTuTyTe HM. B. A. Crexaopa AH CCCP. 
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B Hawiem PaCCMOTPeHHU BCe KOMIIOHEHTHI BeKTOP-IOTeHIHaJla SHEKYPOMAr= 


[MTHOrO Noma Am (x) HesaBucumpl. H3 coOpaxenuit TpaucnauMOHHOl MHBa- 
DHAHTHOCTH 


p'=p 

* 828 (x+y) 

(Ops 5 A, )8o, 7 Dpys> doe a ge. (x— y), 
“JIE JIOBATe JIbHO? 
Ane = i (2m) n ead Ate Serif Rag: 

fo appr we yg P) Tew (=F ) 

rye 
cow! 
Tee (=) % —ile a Vela) ae (3) 


Bpipaxkenue (3) ABAeETCH CJIMIKOM CJIOXKHBIM. OHaKO MO2XKHO BBECTH, Cule- 
qya Tonba6eprepy, HoByio amnuutyfzy Mz. sHauuTebHO Oomee mpocroti 
STPYKTYPbl, COBNaaolly!lo C aMNMTYLOH T;,. B PeadbHOM OONACTH MMIyvIb- 
20B: 

+7 


| Meo (52) = ile * 6 (2°) Fee (x) — PF eo (—x)} dx, (4) 


Feo (t)=(s) 2 sai CP es. (OM, ct la0) hoe x 


x exp|— ilpx + (p’ + p) x} ; (5) 


. 
. 
Syecb Vy, ,—NonHaa cucTema cOoOcTBeHHbIX aMIHTy] CcocTOoAHHA UE 
HepruW — MMMyJIbCa CHCTeMbI B MpeCTaBJIeHHH peaJIbHbIxX yacTuu; J, (0), 
Tm(O) — Me3OHHBIH HW 3JIEKTPOMArHHTHbIli TOKM B TOM Ke NpecTaBsieHHH; eee 
nepaTop mepecTaHOBKH 3THX TOKOB. 
Pa306bem amnuntyzy Mz. Ha apmuToscKy!o Dz. H @aHTHSPMHTOBCKYIO 
yactu. Torja 


Aiea (=) = = \ a {Feo (X) — PFE, (— x)} dx, (6) 
Age (*F4) = — PAgo(—=F4)". (7) 


- Bochosmb3syemcea Tenepb TeopemMoli 06 aHasuTHUHOCTH. B cucTeme orcyueta 
p-+p’=0 amnaurygja pacceshua Mz. OyqeT UMeTb B BepXHeH NOJyMJIOCKO- 
i! E suuuro paspesa. IIpu TOMOUL cBOlicTBa (7), a Takxxe MHBapHaHTHOCTH 
M1O OTHOUICHHIO K OTpaxKe€HHIO MPOCTpaHCTBeEHHbIX KOMIIOHEHT BeKTOpoB Pp, k, q’ 
MBI TIPHXOAUJIM K BbIBOLY, YTO KOMOMHALHH 


| AS) (B, he) = Aco (E, be) + Po Aea(E, de) (8) 


meorcs HeyeTHOH (YeTHOH) cbyHKuMamu or E. Jlerko nocrpouTb KOMOMHAaINH 
ASS KOTOpble He HMeIOT JIMHUM pa3spe3a B BepXHeH noOsynsocKocTn E: 


=) (E, he) = ALQ(E, he) +. APR (E, — ie), 
+ 1 + 
1. Al) (E, he) = —{ ALY (E, he) — AL (E, —2e)}. (9) 


STM KOMOMHALHH ABJAIOTCH aHaJIMTHUeCKHMH (pbyHKIMAMH BO BCeli Bepx- 
weit nomynmockoctu E. Ito aeT BOSMOXHOCTh NPHMeHHTb OOOOUIeEHHYy!0 TeO- 


* TIpv BbIBoze dopmysbr (6) MbI BOCHOJb3OBaIHCb YCJIOBHeM MIPH4YHHHOCTH B cbopme 
Si, (x)/SA,,(y)=0 mpH x Fy. Omnaxo Ty xe OpMyJY MOXKHO MOJYYHTb, CcJelys 
fae H. Boroso6osy, He mpHOerad Ha 9TOM aTale K YCOBHIO NpH4YHHHOCTH. 
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pemy Koln H HamHcaTb culejlyIoulHe AUCMepCHOHHbIe COOTHOMICHHA AIA Mpo- 
WeccOB (poTOpOxeHHsA: 


25’ (E? — E2) 


ee eC epee 
(E? —B%) (E?—E2) : ( , P) 


SU—2Q OOH} 


es) meen Geet 2E" (EE) aC (EY p) dE" 
We (Dee p) De Eo. P)) =— = (E? —E9)(E— E?) e ees ’ P) ’ (10 
. Aes. Pt 2E(E2— EB?) yee ; 
S (DS bes p)— =D: a(Eo, p)) = =\ (eye ete , p) dE’, 
0 
res Bt Aye Pe 2B — EB SI ahr Pa || 
Ne (D2 (ee P)—@ Dee (Eo, p)) = = \ Se. WALZ (E’, p) dE’. | 
0 0 | 


IIpu BbIBoye OCHOBHBIX dopmy (10) MpI MpeqnouoxKHIN, YTO aMIJUTY LE 
paccetHHA UMeeT Ha O€CKOHEUHOCTH Mouwroc He Bbllue |-ro nopsyKa. Jia npaKTn- 
yeCKOrO IpHMeHEHHA NOJYIeHHbIX COOTHOIIeHHH cylefyeT NPOH3BecTH (asoBblki 
anaJlu3, 4YTO OyeT paccMOTpeHO B jlabHeMWAX padoTax. 

B 3aKkJOueHHe CUHTAeM CBOMM PUATHbIM JOJTOM BbIpa3sHTb riyOok yio Oula- 
rojjapHocTp akay. H. H. Boromo6osy, nox pyKOBOACTBOM KOTOpOrO BbINOJHeHE 
paOora, a taxxe B. B. Meypeyepy 3a qucKyccnuio. 


Matematuyeckuit uncrutyT um. B. A. Creksopa Tlocrynusio 
Axajlemun Hayk CCCP 25 IV 1956 
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Hoknage Akagemun nayrx CCCP 
1956. Tom 110, Ne 3 


PH3ZSHKA 


C. M. PbITOB 


O TENJIOBbIX ®JIYKTYAWUMAX B PACIPEJEJIEHHbIX CHCTEMAX 


(II pedcmaszeno axademuxom M. A. Jleonmosurem 7 III 1956) 


1. B wukne pador Kannena c coapropamMu u3BecTHad Teopema Haiixsu- 
cra (1) 0 CNEKTpasIbHOM HHTECHCHBHOCTH TeMJOBbIX JIEKTPHYeCKUX (yKTYauNl 
B NpOBOAHHKe Oblla pacnpocTpabHeHa Ha TensOBble PyKTyaWMH B MOGOH Auc- 
culaTHBHOH cucteme. [leppoHayanbHo OGOOMeHHaA Teopema Opblia cbopMy.In- 
poBaHa JA Cyyad OfHOro cbulykTyHpyrollero Mapametpa, mpHyem oKasaTeb- 
CTBO ObINIO JaHO KaK Ha OCHOBe KBAaHTOBOH MeXaHHKH (?,°), TaK H pH MOMOMLMH 
MAKPOCKONMYeCKOrO «TepMOAMHaMuYeCKOroy Noxxofa (*). B fambHelmem pe- 
SyJIbTaT OblI PacluMpeH Ha CAyYaH HECKOAbKUX PAYKTYMpYIOWlMX NapameTpoB 
TOxwKe JBYMA yKa3aHHbIMH MYyTAMH — KBaHTOBO-MeXaHHyeckuM (°) HW «TepMo- 
JuHaMuHyecKHM» (°)*. 

_ B januot cTraTpe Ha3BaHHad TeopeMa oOoOmlaeTcA HA pacnpeyesnex- 

HbIe CHCTeMbI, B KOTOpPbIX *blyKTYAaWHH ONMCHIBAIOTCA CJIYYaHHbIMH yHKUE- 
AMH BPp€MeHH HM TOUKH MpocTpaHcTBa. B TepMHHax TeOpHH clyyaHHbIx cbyHK- 
UHH 3ecb JemaeTcaA Nepexof OT CTaUMOHAPHbIX CYYAHHBIX MpOeccoB K OJHO- 
POMHbIM CJIyUaHHbIM MOJIAM, KOTOpble NO XapakTepy 3afauH ABJIAIOTCA Tak2Ke 
30TPOMHBbIMH. 

2. CoqepxaHhe «syKTyauMOHHO-UCCHNalHOHHOM» Teopembl Kasiena u 
e€TO COaBTOPOB MOXHO Pe3IOMHPOBaTb CJleqyIOULHM OOpasom. Ilyctb x; — paBHo- 
BeCHbI€ 3HaveHHA MHTepecylOUlMX Hac NapaMmerTposB, a Fj; — COOTBeTCTBYIOLLMe 
MM OOO6UIEHHbIC CHbI, TaK YTO OOYCJIOBJeHHOe JeHCTBHEM 9THX CHJI H3MeHe- 


ve 9Hepruu cuctempbt ectb \'Fjdx;. Dlycrb cbayKTyaljMoHHble OTKIOHeHHA 


| i 
oT x; u Fj, KoTOpple MbI OOo3HauHM uepes §; (t) u f;(t), pasmO%KeHbI B rap- 
MOHHUECKHe CIeKTpBI: 


--00 too 
oj (t) = \ Greet dw, fj (t) = \ eae dw, 


TIPH¥eM H3BECTHBI JIMHelHbIe ypaBHeHHA, CBASbIBaIOUHe MexK)y COOOH cneK- 
TPaJIbHbIC AMMJHTYAbI Ej UH f jo: 


Ejo = S)4jn (0) fro, fio = Die (@) Fra**. (1) 
k k 
Torza KOppeJIAIMOHHad MaTpHWa CHeKTpabHbIX aMMIHTyA fj WMeeT BUI 


E jesbher = C (0) i (jn — nj) 8 (o—’), (2) 


* KoppenalMOHHaA MaTpHua JIA CHEKTPAJIbHbIX aMIIMTYA payKTyMpyIOWlAX NapameTpoB 
6biia momyuena M. A. Jleontopuuem (7) eule B 1941 r., HO ee CBA3b C AMCCHNATHBHBIMH 
CBOHCTBAMH CHCTeMbI (C aMHTAaHCOM) He Oblla MpocuexeHa O KOHLA. 

ae = ima, Gotax’(?;° 

** a, — MaTpulla, oOpatHad %;,. Matpuya Yin= i@0;, HasbiBaeTCA B pa () 
MaTpuiel aMHTaHca paccMaTpHBaeMOH AHCCHMATMBHOU CHCTeMBI. 

3f4 


rye | 
C(o) = Eetn 32 2" 

: 
u @ = kT — duepreruyeckan Temmepatypa *. 

Marpula «;, YHOBsJeTBOpAeT ONpeeJICHHbIM COOTHOMICHHAM CHMMeTPHH @), 
o6oGualolluM Teopemy B3avMHOcTH Onxcarepa (8, °) qa KMHeETHYeCKUX KO3)- 
(PHUMeHTOB. : 

Teopema (2) Moxer ObITb (POpMyJHMpOBaHa elle HHave, CCIM BOCIIOJIb30~ 
BaTbCA pes[CTaBsJIeHHeM O «CTOPOHHHX» (pJIyKTYaUMOHHBIX CHJIaX, KOTOPBIC,, 
ylelicTByA B 3aMKHYTOM CHCTeMe, BBISbIBAIOT HaOwmofaemble cbryKTyayun &; (ft). 
CnekTpaJibHble aMIIHTybl YTHX SKBUBAJICHTHBIX (HKTHBHbIX CHJI JOJKHbE 
ObITb CBAZAHbI C &; TeEMH %Ke ypaBHeHHAMM (1), H MBI MO2%KeM NOsTOMy M0- 
HHMaTb Jlasiee oy f;(t) HMCHHO 9KBHBaJIeHTHble «CTOPOHHHe» CHIBI. CKOpOcTs: 
M3MCHEHHA CpefHeH SHEprHH CHCTeMbI 3a CueT paOOTbI KCTOPOHHUX» CHJI eCTh 


dE dé; j 
hme ylingy Haas age (3) 
j 


: 


V3 (1) uw (2) cnemyer, 4TO KOppeIAWMOHHaA MaTPHla CMCKTPaJIbHbIX aMILJIH-| 
TY fjo PaBHa 
Fiofror = C (0) i (ej — ant) 8 (@ — 0’). (4) 

3. Ilepeliqem kK nocTaBJeHHoH 3ayaue. Ilycth duyKTyauHH B pacipeyeven- 


HOH CHCTeMe, 3aHuMatomleH OObem V, ONMCbIBAIOTCH OMHOPOAHBIM CJLyUaHHbIM. 
nogiem €(¢, r). Jima mpocroTbt MbI OepeM culyyal OAHOMepHoOro (CKaJIApHOro) 


noua. Odo6urenve Ha cuctemy none &*) (t,r) (c =1,2,...) He npegqcraBasaer 
3aTPpYAHeHHH, H COOTBETCTBYIOMIMH pesybTaT OymeT alee npuBeyen. [ycTh 
[ (t,t) — OObeMHaA MVJIOTHOCTb 9KBMBaJICHTHOM «CTOPOHHeH» CHJIbI, MpHyeM 
CHeEKTPaJIbHble aMMMJIMTYAbI € (r) H f(r) CBA3aHbI MexKy coOoH NpoctrpaH- | 
CTBCHHbIMH JIMHeHHbIMH onepatopamu A u A7?: | 


Ea (t) = Af (t), fo (t) = A Ma (0). (5) 


B mpHvioxKeHuAxX OObIUHO 3afaH OOpaTHbIM onepatop A}, saBaAAOUMiics 
qudepeninabHbIM. Ilycrb, HakOHel, MbI pacnOlaraeM MOJHOM OpTOHOpMH- 
poBaHHOH cucTeMol dyHKUNH 9; (r), ONpefeteHHOH Aya OOnactu V: 


(eX =3,. (6) 

DaROVenie (eT) iran Meee 9; (r): 
En = SEO, (En=SiO9e,0, (7) 

WIM B CHe€KTpaJIbHOH Fate 
E(t) = Di § 0% (T), f(t) = SF; ()- (8) 


SameTuM, 4To, cormacHo (6) u (7), cpeyuaa MoLLHOcTD, pa3sBHuBaemawl 
«culoH» f(t, r), 3amucbiBaeTca HMeHHO B Bue (3): 


iid —_— 
\ FV =~ Fv yy ae (9) 
ot J° ot ded teat di - 

V V j 
* YrBoeHHbIt Kosppuunent mpu §(@—w’) B (2) ecTD MaTpHita CieKTpaJIbHOHM HHTeCH- 
CHBHOCTH (110 NOJOKHTEIbHBIM YaCTOTaM), Haliqennas B (5, °), HO 3amHcaHHaA 3lecb B cbopme, 
mpHtanHont ei JI. JI. Jlangay u E. M. JIug@urmnom B tot uactn ux «Kypca Teoperuueckolt 
(PH3HKM», KOTOPaA NocBAlLeHa MakpocKONMUeCKO seKTPOMHAMHKe. Tonpsyiocb ciyyaem 


NO6NarONapHTb ABTOPOB 3a .NOOC3HO MpeMOcTaBMeHHYIO MHe BO3MOXKHOCTD O3HAKOMUTbCA 
¢ pykKonucbio 3Toro Tpysa. 
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IIpuHumaa &(t) 3a Te JMCKpeTHbIe NepeMeHHbIe, KOTOPbIe ONHCHIBAIOT 
<¢plykTyalluH B paccMaTpuBaeMoli CHcTeMe, eCTeCTBEHHO pacipocrpaHnTh Teope- 
MbI (2) wu (4) Ha cmeKTpasbHble amnauTyy —j HW fjo *. ro no3sBomser 
)MOMYUMTb MpOCTpaHCTBeHHble (YHKUMM KOppesAWHH AIA &(r) HM fe (I). 

|  SaMeruM mpeyBaputembHo, uro u3 (1), (5) u (8) HerpyqHo nosyunrD 
COOTHOWEHHA 


Ag, (r) ra in?) (r), A>, (r) =) > On; (r), (10) 
i i 


CormacHO KOTOPHM &,, M a>} ABJsIOTCA KoappuuveHtamu Dypbe ja pasvio- 
xeHHH Ap, u Aly, no pyHKUHAM ¢.. 
Ucnompsya (8), (2) u (10), momyyaem: 


Ba (T) Ear E) = DS Fhe Bacar? (T) P(E) = 
jik 
= C (a) 8 (@—o') 3) (%, — %,) 9, 1) ) = 
j,k 


= C (0) 8 (@—0') YG} (") Ag, (0) — 9,0) °F). 


Ho onepatop A Geperca 39eCb MO KOOpAHHaTaM ToUKH r, a A*—no KOOp- 

WMHaTaM TOUKH f’, TaK UTO 06a OHH MOryT ObITb BbIHeECeCHbI 3a 3HaK CyMMBI, 

KOTOpad OKa3bIBaeTCA Torga passIOxKeHHeM 6-(PyHKUMH OT r—r’ no ¢; (r) 
(41H N10 9; (r’)): 9; (tr) ¢; (t’) =6(r—r’). B pesyprate 

i 

> Sey pay BE 3 , *\ Od , ‘ 

€, (r) &,, (r’) = C (a) 8 (o — o’) (A — A*)o(r— 1’). (11) 

Tlockoabky 6-dbyHKUHA 3aBHCHT JMIlb OT BeKTOpPa p=r—r’ (nome ¢(t,r) 

IIpOCTpaHcTBeHHO OJHOpOAHO), 06a onepatopa A u A* MoryT ObITb BbIparxKeHbl 


yepe3 KOMMOHEHTHI p. 
CopeplieHHO aHaJIOrHuHbIM TyTeM pH momomnH (8), (4) u (10) nonyuaerca 
@YHKUHA KOPpeJIAWHH WA fo (Fr): 


Wik 6): C (o) Bio 0!) (AY = AM) Sir—1'), (12) 


mpuuem B juddepeHivambHbIxX omepaTopax A+(V) u A?(V’) uMeem 


4. Dopmy si (11) u (12), B KoToppIx yxKe HUKaK He NpOABJIAIOTCA (opMa 
HW pasMeppbl oOsacru V, ecTecTBeHHO 9SKCTpanOJIHpoBaTb HW Ha TOT yfOOubIi 
WA BbIUMCIeHu Cryyai, Korga nox V noHuMaeTca OecKOHeyHOe MpocTpan- 
TBO, a B KayecTBe (PyHKUHH o SepyTca dyHKunH eK, 7, e. MONA Npeycras- 
JIAIOTCA MPOCTpaHCTBeHHbIMH MHTerpasiamu Pypbe **: 


+00 +00 
f(t, r) = \ fu (é) et dk, fo (t) = \ foxel™ dk. (13) 


HerpyHO o0Ka3aTb, YTO 


C (w) i 3 (eo 6 0") 5 (k He 4 k’) [At (— ik) seas ft (ik)]. (14) 


Foo, wlar, = “Ome 


* TIpH 9TOM HYy2KHO, KOHeEYHO, AONycTHTb, TO (2) u (4) OcTaloTCA B CHJe JIA CyeT- 
HOrO MHO2KeCTBa MepeMeHHBIX. ; 

** J[d KpaTKOCTH MBI MHIMeM Jasee (OpMyJIbI TOJbKO AIA NOMA CTOPOHHCH) CHJIbI 
ett, r). 
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OSo6ujeHHe MOJYYCHHBIX pe3yJIbTAaTOB Ha CJIyYall CHCTEMbI OHOPOJHbIX 


nome &*)(¢, r), OHOpoqHO CBASAHHBIX MexKy codoli, noun OueBH HO. | 
Bmecro (5) Tenepb OyjeT cHcTeMa ypaBHeHHt 


JO) = ABH ), (15) 

C} | 

a PYHKUHH Koppesnnnu (12) u (14) 3aMeHaTCH KOPpeAAMHOHHBIMH MaTpHILaMH:: 
2 (r) FP") = C (@) 8 (@— 0) (Aga — Aza) 3(0), (16) 

Os or 8 (asew/) 8 (k — kage (atk) Aa) 


5. PaccMoTpuM B kKayecTBe MpHwepa TeltoBble GayKTyalHH 9JIeKTPO- 
MarHHuTHOrO MOJIA B OMHOPOAHOH cpeze, oncElBaeMoit TeH30paMH J{H9JIeEKTpH- 
yecKoli H MarHHTHOH MmpoHumaemocrTert © uw »*. SKBUBaJeHTHBIe (yKTyalHoH-: 
HbIe CHJIbl BBEJeEM B BUC KCTOPOHHHX» HHAYKUHH D u B, Tak YTO ypaBHeHHA 
WIA CMeKTPasIbHbIX AMMMIHTY HaNpAxXeHHOCTeH NOMA OyAyT | 


Dj = —ejrEx + rot; H, 8; = — pal, — = rotjE. (18) 


ee : | 
[IpupaieHue 9JIEKTPOMarHHTHOH “9HeprHu, CBASAHHOe C JeHCTBHEM «CH JI» 
D wD, ecth 


dE 4 0D ha) 
Fam VE ar tae) ey. | 
Vv 


CreqopatebHO, ecu 3a Mapamerppl &%) B3satb E/4x u H/4x, To, B coorBer-| 
CTBHH Cc (9), OOOOMIeEHHbIMH CHsIaMH OyyyT D u B. M3 (18) Borrexaer Tora. 
yuTO MaTpHia onepaTopoB A™! ecTb 


—1 — 
ADD, — Are jp, = 258 Tere 0 Vs V2 
DS, =~48,0,=—zwi-Vvs oO WV 
Ax eo 4 ipaie Nay iw 
BB, = — tT iRy Vo. —Vi 0) 


| 


B pesybrate mo dopmyam (16) nu (2’) yaa MarpHb! cnekTpasbHo! 
HHTCHCHBHOCTH «CTOPOHHUX» CHI HMeeM | 


> 


Tee how. wre —— 
DjDp = beth 55 i (ein —enj) 9(0), Dips 


> > 


* 1S 7 ca OS P 
BjBr = Acthss i (vie —pnj)o(e:) (9 =r—r’). 


OTH dopmyww! Spm nonyuenst ©. B. ByxKkunpm (2°), o6o6njuBMIMM He 
OCHOBE KOCBCHHbIX (H3HYeCKHX COOOpaxKeHuH MopMyvbI JIA M30TPOMHON 
cpefbl, HaljeHHble paHee MHoH (1). 


@usnyeckuH uucTuTyT um. IJ. H. Jledenesa Tocrynnao 
AxkaylemuH HayK CCCP 23 Il 1956 
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Hoxrnage Akagemunu nayx CCCP 
1956. Tow 110, N 3 


BHO®H3HKA 


Axayemuk A. Tl. BHHOFPAJOB 


BHOJIOTHYECKAS POJIb PANHOAKTHMBHOFO H30TONA K2° 


OTkKpbITHe HM OCBOCHHe BHYTPHAJepHOi IHEP BHIZBAaNH MHOFOUNCseHHBIE 
KcCJleOBaHHA MO JeHCTBHIO AepHbIX H3TyyeHHit ua opraHH3bt. SepHbimu 
(3 YYCHHAMH HbIHe WIMPOKO MOb38yIOTCA B OHONOrHU, Me_MUMHe, IpHuem 9TH 
[SJ YYeCHHA SHAYHTeIbHO IIpeBOCXOAAT MO HWHTeHCHBHOCTH BCe H3yueHHA, 
)OHAP y2XXHBaeMble B OPlaHH3MaX BCJeCTBHe HOPMaJIbHOFO IIpHCyTCTBHA B HX 
)KAHAX HM OpraHax CJleqOB payqWHOaKTHBHbIX 9JeMeHTOB. Mcnosb3yemble B SKCrIe- 
JMMCHTAJIbHbIX HJIM TepamleBTHYecKHX WeAX H3yYeHHA, KaK MpaBuso, MpoHuc- 
KOAT OT payMOU3OTONOB, OObINHO He BCTpevalolluXcA B OPraHv3Max, HallpuMep, 
82, Na*4 4 T. 4. K ToMy Ke BCsIeACTBHE OTHOCHTEIbHO BbICOKHX 103 ATep Horo 
IZ YYCHHA, KOTOPbIM OCOBIUHO TMOUb3YIOTCA, JelicrTBue ero Ha TKaHH OpraHH3MoB 
PBOMHTCH K eCTPyKTHBHOMy XapakTepy. 

Mexjy TeM B TKaHAX M OpraHax BCeX OPraHH3MOB Kak paCTHTeJIbHbIX, Tak 
1 2KMBOTHbIX HOPMAJIbHO HaXOJUTCA PAN PasMOaKTHBHbIX SJIeMeHTOB, Mposy- 
(Lup yrolWHx B OOMeM ca6oe «-, 8- HIM Y-H3yseHHe. STO mperxkye Bcero payHo- 
KTMBHbIM u30TON K*°, a 3aTem payMossement C}4, H?, Rb3?, Sm12?, U238, [235, 
h**?, Ilo gucaly pacnayqos aTomos K*? 3aHumaeT mepBoe MecTo (cm. Tad. 1). 

JlocraTouHO HaNOMHHTb, YTO YesO- 
CK 3a BCHO 2KH3Hb MOsyuaeT OT KOCMH- Ta6auna 4 
IeCKOrO H3iyseHuA OKOIO 0,2 peHTrenH, Cofepkanve pavoakTHBHBIX H30TONOB 


q 


oT u3yyenua K*° oxono 10 peutren. B Tee uenoveka (70 Kr) 
IIpHpoquplam KawviH uMeeT M30TOI- 2 

HbIM COCcTaB (B %): K3* 93,08; K* 0,011; § Cone pox. Uucao HEA 
KK4) 6,91. K29 u K4! He paqMoaKkTHBHEl. ae Br faeces a 
| Kavi, BbIJeJIeHHbIM H3 Ppa3sHbIxX HC- = 
°OUHHKOB — IIpHpOHbIxX cose, Nopor 
43 TKaHeM OpraHH3MOB HM T. U., HMeeT K* 8,3-10-2 2,2-104 6-10-? 
bAMH H TOT 2ke H3OTOMHBI cocTaB. Opra- aoe ae rade hae Pee 
JHM3MbI, MOrsollad KasIui, He M3MeHAIOT joss | . 7.40-4 | 88 96.1 Q-10# 
sro uM30TOMHOrO cocTaBa. B mpupoye ys 8.10-5| 2'8 7,6-10-21 
ze UgeT dpakWUHOHMpOBaHve H30TOTIOB U? 910-8 }.20),89 1 O06 :A032 
kanua. Kanwii Bxoqur B coctap Bcex Th | ~7-10° | 0,29 Pi ae 


OpraHu3sMoB u 6e3 KaJIMA HeMBICIMMO =—-H-+H 
JasBuTHe OpraHH3mMoB. Kau B Opra- * PayMOaKkTHBHOCTb JI BCero pxja 
HU3MaxX HeJIb3A NOAHOCTbIO 3€MCHHTb Ha UPHMepHO Ha MOpsAAOK BBILIeC. 
INa uu Rb uu Ha [pyro 9eMeHT. 
Kanuli B opranu3Max MpucyTCTByeT IpeHMyulecTBeHHO B Bue HOHOB. Buoso- 
swuecKad pOJlb KaJIMA HefocTaTouHO sicHa. B pacTenuax OH JOKAaJIM3yeTCA B 
apeHxuMe, CeTUaTHIX TpyOKax, BO BTOPMUHbIX TKAHAX — f[peBecHHe H kope. 
(cuuTaror, 4TO Kani yyacTByeT B YyrJIeBOHOM H GenKOBOM OOMeHe pacTeHHii. 
Hepeyko Ovonormuecky10 (PYHKUMIO KAMA CBASHIBAIOT C PalMOAKTUBHOCTbIO 
IK29, Oqnako 9KcHepuMeHTaJIbHO B STOM OTHOWEHUM HUYEFO He ObIO H3BeCTHO. 
[ostomy Hamu Obi MOcTaBJIeH NPAMOM OMIT, KOTOPBIH JOJKeH 6bIJI OTBETHTb 
ja BOMpoc — MMeT JIM Kakoe-sMOO 3HayeHHe JWI XKUSHH OPraHH3MOB paj\uo- 
AKTHBHbIM u30Ton K*°, mpucyTcTBYIOWA B MOCTOAHHOM OTHOINeHHH B OObIdHOM 
TIpHpOHOM) Kasluv, usu He uMeeT. J\a onbiTa Hamu 6p B3aT Aspergillus 
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niger. On mpeycTaBian To ygo6cTBo, UTO NOJHbIM UNKJI pasBHTHA erO MOXKH 
HaOJl0faTb B TeYeHHe KOPOTKorO BpeMeHH. Kak XOpOWIO H3BeCTHO, OH O4eH 
YYBCTBHTeJIeH IPH pasBHTHH K KawMtO. M3pecTeH MeTO ONpefeseHHA K B n0uB 
mo wHTeHcHBHocTH pocta Aspergillus niger. Hramm A. niger Opia nowyuexn 
Vucrutyta muKpoOnosoruu AL 
Kop ry oae CCCP. TlutarepbHaa cpeya Opi) 
ee ene culeqyiomad (B rpaMMax Ha JIHT) 
H,O): NH,NO ; 3,0, NH,zH.PC 
0,500, MgSO, 0,300, ZnSO,:7H4t 
0,005, FeSQ,:7H,O 0,034 
MnSO,:3H,O 0,030, CuCl,-2H4¢ 
0,0005, Co(NOs)2:-6H,O 0,0002) 
ca" (NH,)sMo,0.4-4H,O 0,0010, ca 
xapo3p 50,00, KC 10,3000. | 
Aw Bce peakTHBbl ObIJIM cnelwade 
HO OUHLIEHbI OT BCEX MOCTOPOHHH 
TIpumMeceHi H MHOrOKpaTHO MpoBes 
PeHbl CI€KTPaJIbHbIM aHaJIH3OMy 
STo 6blwiIO BaxKHO elle noTomy, uTo Aspergillus niger o4eHb YYBCTBHTeJIeH J} 
MaJICHIUMM H3MCHCHHAM KOHILCHTpallHH, B YaCTHOCTH MHKPOSJIEMeCHTOB H K. | 
Moi uMesu OGoratleHHbli Ha K* Kanu Hw OOeqHeHHDIM Ha K*° Kann crleqyro) 
ujero w30TOMHOrO cocTaBa (B %): 


K(N2%) 7 2B (888%) 


Epon = 56 M36 


5 
E,°1459 M30 


Puc. 1. Cxema pacnaga K?° 


K?? K40 K41 
Kanu oOpmnpt 93,3 0,0119 6,7 
Kann «K?» 76,36 1,34 22,30 
Kasmuh «K2%» 99,92 0,0002 0,073 


CoyepxaHve usoTona K*? npopepssocb MapawiesIbHO MaccC-CIleKTpOMeTpH 
YeCKHM IyTeM H MYTeM H3MepeHHA ero NO Y- H B-aKTHBHOCTH NO cpaBHeHHs 
Cc oOpa3uaMu OObIKHOBeHHOrO Kalua. Bce oOpa3ubl Kasiui OObIKHOBeHHOI’ 
(pearentHoro ), «K*°» u «K% Obl MyTeM MHOrOKpaTHOH MepeKpHcTasH3a’ 
IH H3 HacbimeHHon HCl cnuproBoqHoh cpesbl OUMMeHbI JO CIMeKTpaJbHO?y 
uucTOTb. Bplio paccuHTaHO Tak, UTOObI BBeeHHe OOpa3uoB comM KCI He u3sme 
HAO COMepKAHHA sJIOObIX CJIEJOB MHKPOIICMeHTOB B MHTAaTeJIbHOM pacTBOpPe 

Poct Aspergillus niger mpou3Boquicd B KBapleBbIX KOHYCHbIX KOJIOax 
oObemom 200,09 cm?. Kayan Ko0a cofep2Kana 50 cm* WMTaTeIbHOTO pacTBopa 
MpHroroBJIeHHOrO Ha OnecTHIATe. Kon6a 3akpbiBalacb BaTHOH mpoOKoli " 
CTePHJIH30BaJlacb. 

J\ia noceBa MpHroroBJsaacb B3Becb cnop A. niger. B kaxyyio Kom6y cre4 
PHJIbHO BBOUOCb OKONO 1000 cnop. Baio nocrapsjeno 9 NapadiebHbIX cep Hi 
no 20 ko16 B Kayo c A. niger Ha cpeje, coqep2Kalllel pasJIMUHbIM H30TONHbIE 
cocras K. [Inomayp pocta rpu6a 65 cm?. Bee onbiTpl BesIHCb OJHOBPeMeHHO B Tep-+ 
MOCTaTHPOBaHHOH KOMHaTe c TemmepaTypohH 33° ++ 1°. ! 

I cepua cogepxKasa 0,3000 r KCl, o6nkHoBenHoro K; II cepusn — 0,3000 1 
KCI «K*»; III cepa — «K*» B 9KBHpayHoakTHBHOM kKovlMyectTBe; IV cepna 
OObIKHOBeHHbIN K B KOMYeCTBAX OAMHAKOBBIX c cepHel III; V cepua — «K39y 
0,3000 no KCI; VI cepua — «K%*» B 9kBHpaqHoakTHBHOM KosHyectBe (18,000 1 
KCl); VII cepua — K o6nikHoBeHHbI, B TOM %e KomMYecTBe; VIII cepna — 
6e3 K (m0 cleKTpasIbHbIM ONpefeseHHAM B THTATeMbHOM pacTBOpe ocTaBawac 
Menbue 1-10°*% K). IX cepua — Kak mepBaa, Ho 6e3 Aspergillus niger. | 

PocT KyJbTypbl Hayasica B 2 uaca qua 12 VII u okoHUNJICA poBHoO uepes' 
4 nua — IO VII. | 

13 VII B Kon6ax cepuii I, II, V, VI u VII noasunuch na nopepxuocTn 
Cpeybl HexKHble Oesbie XNOMbA MuUeNHA. 14 VII — samerupii u ota ica 
pocT B kom0ax cepnii I u II (ganato 4/, nopepxuHocrn). 

Cepun III u IV ogunakoppl Mexyy co6olt, HO HMuTORUbI pocr rpHOKa. 
Cepux V noxoxa na I u II cepuu. Cepuu VI u VII — nntencusupiit pocr B 
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HA€ OCTPOBKOB IIVICHKH MHIeJlHA C 3aMeCTHbBIM OOpasoBaHuem cop (yero HeT 
“Apyrux!). Cepua VIII copepuienno merkas myTHOcTD. 

15 VII. Cepuu I u I] — nomnoe noxpprrue rpu6om MOBepxXHocTH. Cnoppl 
KpaezB KoulOpt. OOe cepuu ONNHAaKOBbIe Mo xapaktTepy pocra. Cepun III u IV — 
MMHAKOBOe COCTOAHHe, pPocT cuaObIi, B Bue Geno ToHKOli neHKu. Cepua 
-— Kak cepuu I uw II. Cepuu VI u VII — nonuoe noxppirue rpu6om TOBepxX- 
OCTH IMTATebHOH Cpeybl. Cropp He TOMbKO C KpaeB, HO HM OCTPOBKaMH 10 BCeMy 
ore rpHOa. OTH CepH BHeIIHe pesKO OTIMUAIOTCA 0 YepHoMy uBeTy. Ce- 
aa VIII —6e3 usmenenua. 

16 VII. Cepuu I u Il — cnopst no Kpasam u-cepequue (Gombme NONOBUHDI 
pBepxHoctTu). Cepuu II] u IV — npaxtuyecku 6e3 usmenenua. V cepun — 
ak | w II. Cepuu VI u VII — cnaomnoii uepupiii cnoti or cnop no Bcefi noBepx~ 
dcTH MueIHA. Cepun VIII — 6e3 usmenenna. 

_ ¥2Ke HelocpefcTBenuble HaOmOJeHHA 3a XapakTepom pocra Aspergillus 
er C Pa3sJIMGHbIMH KOHUeHTPallHAMM HM pasmMuHOrO Hs0TOMHOTO cocTtaBa K 
DSBOJIMIH CielaTb Tpe(BapHTeJbHbIM BbIBOX OO OTCYTCTBHH BJIMAHMA pajuo- 
<THBHOCTH K*° na xKu3Hb A. niger. Bin mpoBeyeHbI oMpeyenenusa OOpa3soBaB- 
leHicA KMCJOTHI (IMaBeIeBOH), KOJHYeCTBA HCNOMbSOBAaHHO rpuOKOM caxapo- 
i (mo Beprpany) u Beca cyxoro Muuemua (mpu 80°). Jlanupie cBejeHbl B 
‘On. 


Tao 7 nama 2 


Cepuan oubTa 


I II III IV V VI Vil VIII IX 
a PEO . ce . +o 
S 2 aQei| & a age | a 
fe) = Seas ° 2 e 45 ° 0 oS 
iw Seas | = ese 8 | woe 
(MeHb- 
epwanne KCl sr/a 0, 3000)0 , 3000)0 , 0030/0 , 0030/0 ,3000)18,0000)18,0000) _ me 10,3000 


s 0,0001) 
HTAaATCJIBHOH CpeTbI 


muuectTBO cM? 14,52] 12,74] 37,62} 33,66] 5,80} 414,30] 7,76] 15,50] 12,50 
’ x NaOH npowez- a | 30,02) 41,68) 44,30] 47,38) 41,41) 51,50} 36,36) 24,20] 15,00 
20,04 


fmiee Ha HeliTp. KHC- Sahar i 
MIOTEI MHTAT. pacrBopa 6 24,25] 37,83} 40,64] 13,71) 30,38) 22,86] 17,66) 13,30 


(50 cm?) 


| 2,005] 2,203] 0,13] 0,24 | 2,096] 2,098] 2,197] 0,09} 4 
ee caxa- g | 2,499] 2,499} 0,37| 0,39 | 2,499] 2,492) 2,499] 0,44 
| 6 | 2,440] 2,450] 0,276] 0,300] 2,455} 2,435] 2,455] 0,270 
| 0,917110 ,9521|0,0248/0,0245/0,9559] 0,9039] 0,9387/0,0016 
€ cyxoro MUCHA = 5 I 0882/1, 114110, 0423/0, 0819/1, 0434 1,2020] 1,0952/0,0126 
6 |1,0286]1 ,0575|0,0327|0,0522|1 ,0471| 14,0504} 1,0507|0,0074| 0 


Ilpwmeuanue: a—naz vepTol MHHHMasbHOe, NOX yepTOli — MaKCHMaJIbHOe 3Ha- 
Hue; 6—cpeguee u3 20. 


Tipu anasmse jannpix Ta61. 2 npexye Bcero BuO, YTO pasBuTHe Asper- 
lus niger B cepuax IJ, I] u V, uMepmuiux OfMHAaKOBble KOJHYeCTBAa KaJIHA, HO 
3KO OTJIMYaBIWHXCA MO CBOeMy H3OTOMHOMY cocTaBy, NO cojepxanuio K%, 
nO CoBepwieHHO opuHakoBo. Mexyy Tem cojepxkanue K*° B cepuu II oranua- 
Cb OT cepuu V B 6700 pas (!) Mp OfMHAKOBOM OOleM cofep2Kanun K. 

| Cepua III, cofepxamjaid SKBHpaqvoakTHBHble KOJMYCCTBa «Ky», ObIIa CO- 
puleHHO He MOxo2%Ka Ha cepulo I, a OblJIa OMMHAKOBa TO PpasBHTHIO A. niger 
cepnei IV, cogep2Kameli Te Ke KouMYeCTBa B rpaMMaX OObIKHOBeHHOrO WG 
K cepua III (0,003 r KCl). 

| B cepun c «K3%» B SKBUPaqHOaKTHBHOM KOJIMYeCcTBe pasBuTHe A. niger 1110 
ipakTepHbIm OOpas0M — Cc yCKOPeHHbIM cCHopooOpasoBaHvem HT. j., COBep- 
lad 


} AH, rt. 110, Ne 3 


IJ€HHO Tak 2Ke, KaK B CepHH C OObIKHOBeHHEIM K, cojlep2KalllHMCA B TeX Xe, Y 
Hv B cepuu VI, komnuectBax (18,000 r KCl). Oru komuyuectBa K yruetasM po 
A. niger. Bcestu 4 pyre cOnocTaBJIeHHA NOJyYeHHbIX JaHHbIX HE OCTABJAI 
COMH€HHA B TOM, 4TO pasBHTHE A. niger m0 NponoplvouasbHO KOJIMUeCT. 
rpaMM KaJIMA B MMTaTeJIbHOM cpefle, Oe3spa3IH4HO KaKOrO OH OblJI H3OTOMHO 
coctapa. J\vama30H 2Ke H3MeHeHHA cosepxKaHHA K*° B kpalHUXx cmyyaax ( 
puu II u V) gocruran 6700 pa3. Takum o6pasom, paqvoakTHBHOCTb K*° ne urp 
eT HAKaKOli pomu BpocTe u pasBuTun A. niger. Mmeror sHayeHHe JIHUIb XHMHY 
CKve CBOMCTBa KaJIHA H ero KOHIeHTpalHya. 

TOT BbIBOL, BEPOATHO, JOJIXKeH ObITh paclipocTpaHeH H Ha Apyrve opraHH3M: 
lO Kpaliveli Mepe celiuac, Ha Bce pacTeHHA — HuB3UUMe H BbIcIUuMe. Orciofa CII 
wyeT, uTO pacTeHHuaA B Mporecce usioreHesa He HCHOMb30BaIM MpHpos_HOH p 
W\MOaKTMBHOCTH B CBOeCM polecce OOMeHa BelllecTB. 

MoxeT ObITb, XKHBOTHbIE OpraHH3Mbl, OOJlayalollue HepBHO-MBIMeuHe 
TKaHbI0O, COJlepKallleH rmaBHyro Maccy K, HHaye OTHOCATCH K pajHOaKTHBHOC? 
K*°? OTo BbIACHHTCA, KaK TOJIbKO OyeT 3aKOHYeH Halll ONbIT NO Nepdysuu pa 
TBOpoB c K*° yepe3s H380JIMpOBaHHOe cepye 2XHMBOTHOPO. 

SI OuDKeH BbIPasHTb GOslaroqapHocTs akag. JI. A. ApuumMoBnyy, B ma6opan 
PHM KOTOPOrO NpoHsBo,UOCb pasyeneHHe vsoTONOB Kaun, E. Bb. Epgokumose 
3a nogroTopky peakruBos, M. B. YayGexosoli, a Take T. B. J[posqosoli | 
NOMOMb MPH OCYyWeCTBJICHHH OMBbITA. 


VWucrutyT reoxXuMHH HW aHawHTHYeCKOH XHMHH Tloerynuso 
um. B. HW. BepnancKxoro 25 VII 1956 
Akayflemun nayk CCCP 


Hornayn Ankagemun nwayr CCCP 
1956. Tom 110, N° 3 


BHO®H3HKA 


3. A. TPAEBCKHH u E. Fr. 3HHOBBEBA 


AEVCTBHE MAJIBIX KOJIMYECTB HOHH3UPYFOWMX W3IIYYEHNA 
A PARAMAECIUM CAUDATUM (K NPOBJIEME PAAHOCTUMY IAL M) 


(ITpedcmaeaeno axademuxom A. H. Onapuneim 23 IV 1956) 


) JIuTepaTypHpie JaHHbie, NOCBAMeHHbIe ONOJIOrHYeCKOMY BJMAHVIO MasbIx 
}03 paqualulH Ha XMBOTHBIX, paCTeHHA H MHKPOOPraHH3sMbl, Kpaline npoTuBope- 
auppl. B cBa3H C STHM B HAaCTOAMeM UCCJefOBaHHH, usyyan Ouonornueckoe Jeli- 
STBHe MaJIBIX [O03 PaHOaKTHBHbIX BeUIeCCTB, Mbl CTPCMHJMCb pasrpaHHuHTe 
X XHMHYeCKOe BJIMAHHE OT paWalHOHHOroO. 
| OnbITb! MpoBoyusucb Ha Paramaecium caudatum. Mudy3opun cogepxamncp 
3 cpeyle Jlosuna-Jlosuuckoro ("), B TemMHoTe upH 22°. Ha6miofeHua Bench 3a 
s3bIKHBACMOCTbIO OMHOUHO KYJIBTHBUpYeMbIX HH*y30pHH HW TeMTIOM HX JlesenHus 
10 MeTo,y, NpeqoxwenHomy B. A. Anexcanyzpospm (?). UcrounvKom u3sulyyeHua 
YKHJIH PawWOakTHBHble H30TONbI S®°, Jt?+ w P??. Bermo ucnbiraHo BM AHHe 
eNeyIolwux 103 payquanuu: 0,005; 0,05; 0,5; 2; 5 u 10 rep/uac. OOnyuenue 6pi0 
HeNpepbIBHIM H NpoyosuKaslocb 7 cyTOK. CyMMapHas Jl03a COCTaBJAUIa, COOTBeT- 
TBeEHHO: 0,84; 8,4; 84; 336; 840; 1680 rep. Kontpomem cayxusH uHdpy3sopun, 
OflepKaBlinecA B OObIMHOM KYJbTypasIbHOH cpeye, a B TeX cNy4aAX, Kora 
)AJ|MOAKTHBHbIe BeEleCTBa BHOCHJIHCb BCpefy, B KOHTpoule ee COCTaB MbI CTpeMH- 
[MCb IIPHOMH3HTb K COJCBOMY COCTaBy paCTBOpa pafHOaKTHBHOFO BellecTBa 
KCOJIeBbIe KOHTposH»). Ilo okoH¥YaHHH HeebHOTO NepHofa BOsAeHCTBUA HH*Py- 
OPH IIpocsexKuBaIMCb B HOPMAaJIbHOH KYJIbTYpaJIbHOH cpeye elle B TeyeHve 
(ocmeqyiolleH HeeTH C Lembo OOHAPy2XXeHHA BO3MOXKHOPO NOcMeseHCTBUA. 
OnuTtu c S*, PesynpraTbl OMbITOB npescTaBJeHbI B Tabs. 1. S*° B co- 
TaBe C€PHOKHCJIOrO HaTPHA C HOCHTeJIEM BHOCHJIaCb B KYJIbTyPaJIbHy!0 Cpefly. 
(OHTPOJIEM CILYKUIM NapaMelun, cofep2xaBuivecA B OObIMHOM KYJbTypambHOH 
peye u B cpeje, B KOTOPy!0 OOaBANACb COJIb CCPHOKHCIOFO HaTPHA CO cCTa- 
WJIbHbIM 30TOTOM cepbl B TeyeHHe HeeJH BO3eMCTBHA B payuo- 
KTHBHBIX pacTBopax mpm jose 0,02 rep/uac TemM feeHHA Obl HECKOJbKO 
‘KopeH. Haunnan c josp 0,5 rep/uac uw Blue HaOmOalocb OTYeTMBOe 
THeTeHHe CKOpocTu Jlemenusa. B «comeBom» KOHTposle c KOHWeHTpalwelt Na,SO, 
'- 1073 mr/ma, coorsercrsyrollelt 703e 0,02 rep/sac, 43MeHeHHM B Teme Jeenun 
€ Ha6mofanocb. B «comeBbixX» KOHTpomAX c KOHUeHTpauHamMH NaeSQ, or 
1-107? no 56-1072 mr/Ma, 4TO No cOsjepKaHH10 COJIeH COOTBETCTBOBANO 03aM OT 
55 qo 10 rep/uac, Npoucxo,UJIO 3HadHTeJIbHOE MOBbIIMEHHE CKOPOCTH jeeHHA 
mobysopuh. Ha done crumysupyoulero jecrBua comeH yrHeTeHHve Temma 
eneHua upH yosax 0,5 rep/uac M Bbllle OKasaJ0Cb ellie OONIee BEIPA2KeHHbIM. 
3} TeyeHHe BTOPOH HefeM HAOMIOMeHHA AA MHy3OpHi, MepeHeceHHLIX B OOBIY- 
io KyJIbTYpaJIbHy10 cpeqy, H3MCHCHHA B TeMMe JjeseHHA MMeNM TOT %Ke Xapak- 
ep, KaK H B TepHO| BOSJeliCTBHA, HO TOJbKO ObIM BbIPaxKeHbl cNacee. 
Bompoc 0 ToM, O6YCOBJeHI JIM ABMCHUA CTHMYJI ALMA HW yrHeTeHuA Hey4TeH - 
bIMH IIPHMeCAMH UsIM pasuallveH, He MOF ObITb pellieH BBMAY JINTebHOrO Ne- 
Moja Nosypacnaya, cBolicrBenHoro S*, JIA BLIACHEHHA ero Obl MOCTaBJIeCHb! 
MbITH! C KOpoTKOxKuByuM J**!.Anamus JaHHbIX Ha BbLKHBaeMOCTh NoKasal, 
TO WA unbysopul, coyep2xXaBIUuuXcA B pacTBOpax CO CTaOHJbHbIM H3OTOIOM 
epbl, KaK UB pacTBOpax c pasMOakTHBHOM CepoH, OOHapyxKUBalach TeHACHUMA 
- YBeJIM4eHHIO CMepTHOcTH. Ona Oblvla BbIPAKeHa CHJIbHee B TeVeHHe BTOPOU He- 
em HaOm0sqeHHA Aaa qos 5 u 10 rep/yac. 
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TaOr wil ave 


7 cytToK oOsy4eHHA 7 cyTok nocue oOy4eHHA 


Hlosa | 
rep/uac s st ~ i 
aC ro) ° 
ie pa S| cpeanee wucno |* |  pppxuBaeMocTb eee een a |e &| DEUKREBAcMOREE 
Na.sO,, Za nemenuil B CYTKH §5 Mtoe: Repenne 2 Oe 55] Mim B% 
Mr/MJ1 So +m ay 2 es 5e 8 
(nog yeproii) OF OS: 

K 0 4,382+0,02 100} 95+2,4 1,28+0,03 100} 82+4-4,4 
aie n=576, o=0,54 n=74 n=51U, o=0,64 n=T74 
KouTpouib 0 1,66+0,04 426] 8535,5 1,38+0,03 107| 74+7,0 
cole Bolt n=323, o=0,52 n=80 n=361, o=0,58 n=80 

1,1-10-1—5,6-10—2 ma jpp0,34+0,04 maifplO +6 majff0, 140,04 majp8+8,3 
2-10-2 3,36] 1,48+0,03 412) 80+3,2 1,46+0,04 114) 66+38 
5-40-4*#—8- 10-4 n=5v00, o=0,52 n=150 n=779, o=0,66 n=10 
maiff0, 1640, 04 majfplo+4 ma jffz0,26-+0, 04 Maiff22+15 (| 
4-40-1 16,8} 1,840,038 104) 83+6,8 1,5240,04 110] 7448 
——_————_ n=131, o=—0,56 n=3v n=103, o=0,46 n=s30 
Feo WO Pet 06+0,04 majppl2+7 ma jpf0 4240, 04 maifps +9 1 
49-1 84 | 1,22+0,03 73| 8445.4 1,51-+0,03 109] 56+6,6 
—__________ n=367, o=0,52 n=oU n=310, o=0,54 n=50 | 
5-10 —2- 10" maigt 0, 44-+0,07 majifpll £5,5 majfp0. 19+0, 04 maiftl6+27,9 ) 
2.0 336] 1,22+0,03 73| 88+4,6 1,29+0,03 93) 74+06,2 
ea n=323, o=0,44 n=50 n=285, o=0,41 n=50 
2-10~2—1 - 10 maiff 4440, 07 majff7 5,5 majfz0,09+0,04 majff8+7,6 
5.0 840] 41,18+0,03 71) 76+6,0 1,21+0,04 ’ 87| 60+7,0 
SES nh=292, o=0,58 n=50 n=230, o+0,46 n=50 
6-10~2—2- 10 mg iff, 48+0,07 maiffl9+s, 4 majpp0,17+0,05 ma jpp22+8.2 
10,0 1680] 1,42+0,03 85) 82+5,2 1,42+0,05 81] 50+7 
1-1071-4,8-10~ n=318, o=0,6_ n=d0 n=288, o=0,7 n=o0 
maiff0,24 40,09 maifzldto Majff,26+0,06 


majffe2+8,2 


Onv tb c Jt, PesyapraTb! ONbITOB cBeyeHb! B TAO. 2. B oTHx ombiTa 
Obl MOCTaBJICHbI [Ba «COJIeBbIX» KOHTpoJIA. B nepBOM 43 HX Obl HCMOJIb380BAa 
cTaOMJIbHbIM W30TOM Hoa B KoHMeHTpanHAX 1,5-104—5-10°° y/mn, coorse’ 
CTBYIONLHX MCMOb30BaHHbIM KOHWeHTpauuam J**4. Bo BropoM KOHTpome Obil 
HCHOIb30BaH pacTBop pactiaButeroca J+*! no npomectBun 49 nepHoyoB nosy 
pactiajla, B pa3JIMYHbIX pa3sBeqeHHAx. TakHM IlyTeM lOcTHramocb Tox ecTEd 
¢comeBoro cocTaBa OIIbITa HM KOHTpOJIA NO HeY4TeHHbIM COJIeBbIM MpHMecaM 

Buecenue B KyJIbTypasbuyio cpegzy NaJ**+ B yosax 0,05—5 rep/aac ycusu 
BalO TEMI eseHuA wHdysopunu. IIpu pose 10 rep/uac axruBupyromero adder} 
He HaOJofaslocb, a B OJHOM ONbITe MpOus0lWIO yrHeTeHHe 3TOrO Tporeccat 
B kysbTypax, coflepxaBliNx cTaOuJIbHbIM M3OTON, He3aBHCHMO OT HCIIbITAaF 
HbIX KOHICHTpalwi OTMeyaJiocb NOBbINIeHHe TeMla J[eJIeHHA NO cpaBHeHuH 
¢ KOHTpOJIeM. 

Mndysopun, HaxojuBiueca B pacrsope NaJ!", nocne 49 nepvoyoB nomypact 
tajla He NokKa3aJIv H3MeHeHHA B Temile JerenuA (Tad. 3).[lomyuenuble pesymbTat 
Thi MO3BOJAIOT CeaTb BbIBOA, YTO ac:PeKT CTHMYJIAWMM TeMMa JleseHuA Obl, 
OOYCJOBICH MIPpHCyTCTBHeEM HOMUCTOTO HaTPHA, a He UB yYeHHeM H He see | 
HbIMH IpHMecamMu. B TeyeHHe BTOpoH HefemM HaOmIOqeHHA ANA Bos Jt! 5 | 
10 rep/uac ormMeyasocb yrieTenve Temna Jenenust. IIpH MeHbuimx jo3ax He Hal 
ONofaslOCb HAKAKHX OTKJOHEHHH OT HOpMbI. BpnokuBaeMocTh TMOJONbITHBIX HHI 
ysopHii B TeveHHe Hee BO3TeHCTBUA He OTAMYAIACb OT BbIKHBACMOCTH KOEI 
TpObHBIX HNysopHi. B Teyenne Bropolt HexenM HaGMIOAeHuA WIA UAysoput 
BbICAKCHHbIX H3 PaCTBOPOB PaMOaKTHBHOTO Oa, OOHAPyXeHO CHH2KeHHE BbI 
*KUBaeMOCTH, MapadedbHoe ose. B oTrmuane OT sTOrO BbIxKHBaeMOCTD ont 


30puH, HaXOJMMBIIHXCH B paCTBOPax CO CTAOHJIbHbIM H30TOIOM Wola, He OT 
YajlaCb OT HOPMBI. 

Ba>kKHo OTMeCTHTb, UYTO CHH2KECHHE BbIAKHBACMOCTH HHpy3opuH, B3 ATbIX 4 
PpacTBOPOB PafHOaKTHBHOTO HU paciaBluierocA Hola, B TeyeHHe BTOpOH neneg) 
HaOJUOJeHHA 3aMCTHO He pda3JIMGaJOCb. 


| 
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Tlo3a 
rep/aac 


KouTpovlp 


KontTpovs 
covleBoit 
1,5-10-8— 
—5-10-4 y/uan 
5-4078 


5.1072 


10,0 


Cemb cyTOK oOny4eHuA 


ira Onn muieae ez 


Cemb cyToK nocuae oO yuenua 


we 
AS cpequee oe 
ane uHCJIO eo) oe cpelHee 4HCIIO 
Sis Telenui B cyTKH ae 2a Be SOT Wenonah B CYTKH 
Se Mim a Mam Bylo Mim 
OF m ns 
0} 1,49+0,06 100 90+3,9 1,414+0,05 
n=314, o=0,56 n=60 n=201, o=0,66 
0} 1,654 0,02 114 97+2,2 1,51+0,41 
n=481, o=0,5 n=60 n=277, o=0,66 
ma jfp0,16+0,06 maipf7 4,5 mgigp0, 10+0,12 
0,84) 1,51-+0,05 101 95+4,4 1,40+0,06 
n=132, o=0,54 n=20 n=116, o=0.6 
maiff9,02+0,07 Majffpo+6 majfz0,11+0,12 
84) 1,65+0,03 100 9543,4 1.50+0,04 
n=263, o=0,5 n=40 n=219, o=0,68 
majfzd,0+0,03 Majfpot5,5 majff0,01+0,11 
336] 1,71+0,03 103 100 1,48+0,05 
n=268, o=0,6 n=40 n=201, o=0,66 
majfp0,06+0,04 ma iff majfp0,08+0,12 
840} 1,69+0,04 102 90+5,4 1,35+0,05 
n=192, o=0,56 n=30 n=162, o=0,66 
majff0,04+0,04 maiff0 6,5 ma jff0, 1640, 12 
1680] 1,46+0,04 88 88+5,1 1,25+0,06 
n=254, o=0,64 n=40 n=165, o=0,74 


B. Y% ‘or 
KOHTpOJA 


— 
4 
o 


100 


99 


99 


98 


89 


BbIoKHBaeCMOCTb 
M+tm B % 


75+5,6 
n=60 


82-+5,0 
n=60 
Maiffl+7,6 


10+7,2 
n= 40 


63+7,1 
30 
maippi2+8 


O+7,7 
4 40 


mqif{0.19-+0,04 maigi2=6,5 meaifp0,26-£0,12 r diffe? 
DTO OGCTOATEbCTBO MOSBOIAeT MpeAMONORKUTb, ATO OTAaeHHOe CHM KeHHE 
bOKMBaeMOCTH TlapaMeluii mocue MpeOblIBaHHA HX B PacTBCpax pajMoaKTHB- 


Oro Hoja B HeKOTOpOH CTe€lMeHH ONpejeJHeTCH HEHSBECTHbIMH HaM IIDHMeCCHMH s 


T aon ideo 


Cemb cyTOK Bo3yelicTBHA | Cemb cyTOK nocsle BospelicTBHA 


& & 
Paspenenue CpeAHee HHCIO 3° S BbIKHBaeCMOCTb cpewHee YHCIO 5 3 BbIOKHBAaeMOCTL + 
Reponee Seve — Mate Be noes 8 Miceee 
me as 
KonTpoub 1,44+0,05 100 100 1,383-+0,06 100 95+4,8 
n=139, o=0,54 n=20 n=132, o=0,66 n=20 
£21050 1,46+0,04 101 90+6,7 1,40+0,05 105 90+6,7 
n=133, o=0,48 n=20 n=126, o=0,58 n=20 
mq ifp0,02+0,06 ma jffl0+6,7 mq jff0,07+0,08 majfpP+s 
1: 420 1,42+0,05 98 95+4,8 1,49+0,04 412; 70+10,0 
n=134, o=0,56 n=20 n=112, o=0,48 n=20 Z 
mqjfp0,02+0,07 maifpP+4,8 mqjff9, 16+0,07 maifpo+it 
all PA 1,34+0,06 93 85+7,9 1,38+0,08 1038 50-411 
; n=128, o=0,62 n=20 n=128, o=0,7 n=20 . 
ma iff0, 10+0,08 majfl5+7,9 majyff0,05+0,1 maifps9 +12 


Onptpc P®?.CP® vsroToBlAIHcbh aniluuKaTOpbl, KOTOpble HCNOJIb30Ba- 
MHCb B KauecTBe HMCTOUHHKOB BHEllIHero OO yYeHHA. PesyibTaTbl ONbITOB Tpej- 
bTaBJeHbI B TaOn. 4. 
 §B tevyenve neyenH oO yeHHA MOET ObITb OTMe4YeHO OTCYTCTBHe BbIparKeH- 
Holi peakUM NapaMelnit Ha BosyelicrBue. JImub HaMOoMbWat M3 HCMbITAHHbIX 
mo3, 10 rep/aac, aeT JOCTOBepHoe CHM2KeHHe TeMIla JleJIeHHs. B Teyueunhe BTO- 

of HefeJIM, Ip oTCyTCTBHH OONyYeHHA, HacTyNaso OTUeTIMBOe yrHeTeHHe 
DasMHOXKeHHA HHpysopHu, VMelolllee MPAMyIO CBA3b C BeJMYMHOM MoJyyen- 
Holi qo3bI. BpoxHBaeMOCTb MOJOMbITHBIX H KOHTPOJIbHbIX HH(y30puu, HUCK JioVaA 
osbt 10 rep/uac, B NepHoy OOy4eHHA 3aMeTHO He pasviMyaviacb. B nocsepyio- 
(ve CPOKM BbIxKUBaeMOCTh HHy30pHH ObiJla HeECKOJbKO CHHKeHa MO CpaBHe- 
MIO C KOHTposem. 
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Ta6Onuua 4 


Cemb cyTOK o6u1y 4eHHA 


Cemb' cyToK tocsie OOTY 4eHHA 
ee 


| 


Tosa : a. Ss Ps s 
Se cpefHee yHCIO = |5o6 BbDKHBaCMOCTb cpenHee HHCJIO 16° BbI2KHBACMOCTb 
S$ i o 48, it G07 ety | 
tep/aac zs arama tee ss xe eee. Y a ag = Mim B % 
DS - fe) - ag 
OF ms 
1,44+0,03 100 87=-5,3 1,35+0,04 100 80+6,3 
oe he Are cone =10 n=223,' o=0,56 n=40 
5.1078 0, 1,385+0,03 96 90+5,0 1,23+0,04 941 75+6,8 
- % n=252, o=0,58 n=40 n=218, o=0,62 n=40 
majpzd, 0640, 04 Majffot7 maizp0, 120,06 Mgiffot9,3 
5.1072 8,4) 1,27+0,04 90 85+5,6 1,16+0,05 86 60+6,9 
n =238, o=0,6 n=40 n=184, o=0,72 n=50 
majff,14+0,05 mgiff2+7 maiffl, 19+0,06 majff20+9,3 
5-4071 84) 1,32+0,03 93 86-+5,0 1,17+0,04 87 67+6,6 | 
n=310, o=0,62 n=50 n=217, o=0,56 n=50 | 
mg jgf0,09+0,04 maiflt7 majff0,18+0,06 majfpi8+9, 1 | 
2,0 336} 1,32+0,04 93 76+6,0 1,13+0,03 83 64+46,7 
n=289, o=0,6 n—5d0 n=240, o=0,58 n=d0 } 
majfp0,09+0,05 maifpllt7 majfp0, 220,05 ma jfpi6+9 
5,0 840] 1,31+0,03 93 90+5,0 1,10+0,04 84 70+7,2 
n=264, o=0,6 n=40 n=234, 5=0,6 n=40 
maiz, L0+0, 04 majffat7 mq iff 250,06 maifflO+9 
10,0 1680} 41,21+0,04 86 70+7,2 1,03+0,04 76 50+7,9 
n=210, o=0,6 n=40 n=162, o6=0,54 n=40 
ma iff9, 280,05 majppl7+8,2 maiff0, 32+ 0,06 maifp80+10 


M3n02%KeHHbIH MaTepHasl MO3BOAeT CeaTb 3akIOUeHHe, ITO OOHApyxKeH 
HbIM CTHMYJIAWHOHHBIN acpiekT, BbIPAaKarollMHCA B NOBbILIEHHH TeMMa JeJleHH 
HHPy3sopuH, OOycJOBJeH COJAMH HW MpHMecAMH, a He BOSeHCTBHeM paqvallun 
Monnsup yrollad payquallus B Mala3s0He HCHOJIbSOBaHHbIX [03 HE TOJIbKO He OKa 


3aJla CTHMYJIMpytolulero BJIMAHHA, HO flaJla MOCTeMeCHHOC YrHETeCHHE CKOPOCT 
AeJICHHA napaMeluu, OTUCTJIHBO BbIPa*KeCHHOE B OTJaJICHHbIC CDOKH. 


CylecTBeHHO OTMeTHTb, 4YTO NOBPex]aroulee JIeHCTBHe payqHalwv HeCKOJb 


KO OCJlaOJINeTCH BHECCHHEM B Cpey HEKOTOPHIX BeleCTB, B TOM 4ucue 
PaHOaKTHBHbIX, B pe3syJIbTaTe HX XHMHMYECKOTO BJIMAHHA. Tak HallpHMep, 
ONbITaX C PaHOaKTHBHbIM HOJOM MbI HaOJIlOjaJIM MeHbILy!IO CTeMeHb TOBpet 
X2KeCHHA NWapaMel\Wii, YeM B 9KCIMepHMeHTax c OOyYeHHeM V3BHe. 

OOpatlaeT Ha cCOA BHHMAHHe OTCYTCTBHe Ip AMOM 3aBHCHMOCTH Mex*Ky Tem] 
MOM J[evJIeHHA TlapaMel\Wi MW HX BbIeKHBaeMocTbIO. B TO BpeMA KaK CePHOKHCJIbig 
COJIHM, YBeJIMYHBaA CKOPOCTb JeJIeHHA HHPy3OpHH, HECKOJIbKO CHH2KaJM BbIOKK 
BaeMOCTb, JOOaBJICEHHe B Cpey HHYTOXKHO MaJIbIX KOMUecTB NaJ, ABHO aKTHBE| 
poBaJIO TEM AeJICEHHA WH OKA3bIBaJIO CKOpee OJIArOTBOPHOe BJIMAHHE Ha BbIOKH 
BaemocTb. J|IA pacTBopoB pavoakTHBHOrO H paciiaBluerocs J'*! xapaKkTepHd 
u30UpaTeJIbHOe CHHAKECHHE BbIKHBACMOCTH IPH OTCYTCTBHH 3aMeTHOTO BALM AHS 
Ha TeMI pa3MHOKeHHA. 

[IpupeqeHHble .aHHbIe rOBOPAT O HEJOCTAaTOUHOM OGOCHOBaHHOCTH BbIBOJOB 
KOTOpbIe Je1aioTCA B padorax Mo payWOCcTUMY ALM pH HerocpeyxcTBeHHOM KOH! 
TakTe OHOJIOrHYeCKHX OOBEKTOB C PaHOaKTHBHbIMH BelllecrBamH. B no,OOHbIe 
IKCMEPUMeHTAaX TpeOyercA NOCTaHOBKa CTpororo KOHTpOJA, KOTOpblit HOSBOW Ad 
Obl OTIC AT paquallWOHHoe feicrBue OT XHMMYeCKOrO. 

Tlomyyenuble pesysbTaTbl CBUYeTeIbCTBYIOT O MOBpexyaroujem jelicTBY 
MaJIbIX O03 PaRMallMH, COXPaHSIONWeEMCA B TeYeHHe JMTeIbHOrO BpeMeHH, Td 
HMCeT 3HaYeHHe JIA ONCHKH TaK Ha3bIBaeMbIX «JOMYCTHMBIX» los payualuy 

Uucratyr} Mopponoruu xuBotublx um. A. H. Cepepnosa Ilocrynusio 
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4 
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II. ©. Jlecradpra, 1 
rucTou. H SMOp., 3, B. 1, 


Jornags Akagemuu wayrx CCCP 
1956. Tom 110, Ne 3 


TEXHHYECKAA PH3HKA 


K. ©. BOMTKOBCKHH 


MIJIACTHYECKHM MPOrHB JIEXAHbIX BAJIOK 


{ (ITpedcmaeneno axademuxom | B. A. O6pyuesoim | 6 III 1956) 


B 1954—1955 r. B ONbITHOM JeqaHOM cKJage Ha IloqmMocKoBHoli HayuHo- 
2CIeqOBaTeIbCKOH cTaHuHH Mucrutyta mep3moTtopegenua AH CCCP 6pniau 
JOBEACHbI OMbITbI MO H3rHOy sMeAAHbIX OaNoK. OcoOeHHOCTbIO 3THX OMBITOB, 
OTJIM4He OT NOJOOHHIX ONbITOB, NPOBOAMBUIMXCA pa3JIHUHbIMA UCCe,OBaTe- 
AMU (*~*), ObIJIO TO, YTO OHH ObIIH NpOAOJKHTebHBIMH (Jo 3000 yac.), Bo Bpema 
IBITOB TIOWMepKUBaJICAH MOCTATOYHO YCTOMYMBbIN TeMIepaTypHbIM pexuM HU 
Alp AKeHUA B OaKaX Obl OTHOCHTEJIbHO MaJIbIMH. BularoqapA 3TOMy yflasocb 
OYHHTb HEKOTOPbI€ 3AKOHOMEPHOCTH MeXaHH3Ma [JlaCTHyeCKHX JlecdopMalnii 
4a up usruode. 

Ji ObITOB MpHMeHANHCb MpH3MaTHYecKHe JICAAHLIC OamKH pa3sMepom 
x 10120 cm uw ogHa Ganka (Ne 10) 15x 15120 cM: 

a) OaJIKH, BbIPe3aHHbIe H3 Jbjla eCTeCTBeEHHOM CTPyKTYPbI, OOpas0BaHHOro 
HM CBOOOJHOM 3aMep3aHHH BOJbI B OTKPbITOM pesepByape, YCTaHOBJIeH- 
1€ TAKUM OOpasom, 4TO ONnTHYe- 
<wve OCH OOJIbUIHMHCTBa KPHCTaJ- 
OB HampaBJeHbl BepTHKaJIbHO 
9 2,5); 

6) 6amkKu TakHe Ke, HO ycTa- 
BJICHHbIe TaK, 4TO ONTHYeCKHe 
CH KpHCTaJJIOB HalpaBJIeHbl To- 
M3OHTAJIbHO, MpemeHAukyJAApHO 


posoubHol ocu 6anku Puc. 1. Cxematuyeckui Bug ycTranopKu. | — He- 
Nm 1. 4 10); NOABH2KHAaA ONopa, 2 — MOABYxKHAA oOMOpa, 3 — 
— 2 d Jleqanaa Ganka, 4 — rpys3bl, 5 — wHAMKaTOpb! LA 


B) OankKH M3 JIbfa OeCMOPA- onpenenenua BepTukaJbHbIX mepemenenuii 6anKkn 
OUHOH CTPyKTYyPbl, HAMOPOKeH- (UITATHBbI, Ha KOTOPbIX yKpeNMAlOTCA HHAMKATOPHI, 
OrO H3 CMe€CH KYCKOB JIbjla, CHe- Ha PHC. He yKa3aHbl) 
au Bosbl (NoNe 3, 6, 7, 8, 9). 

Kagan Oanka ycTaHaBJIMBalacb Ha [Be ONOpbl, H3 KOTOPbIX OHA OblJa 
SOBHKHAA, a [pyrad Moria mepememlaTpca. PaccTosHue Mexjly onopamMu — 
)0 cm. Baku mporvOanucb Mog AefcTBHeM COOCTBeEHHOFO Beca H AONOMHUTEdIb- 
yi Harpy3KH M3 AByX rpy30B, PaclOJIO%KeHHbIX CHMMeTPHYHO Ha PaccToA- 
au 30 cm Apyr oT apyra. [Iporu6 usmepanca B4/, u 4/4 Mpomera NPM NOMOMLH 
{MKaTOpoB YacoBoro Tua c TouHOCTbIO 0,01 mM. Balam ycraHoBJeHb! TakxKe 
{UKaTOpbl Hay OMopamu WIA yueTa UX TeMMepaTYypHbIX CMeleHHH. CxemaTH- 
CKHH BH ycTaHoBKH OamoK aH Ha pwc. |. 

Tleppad cepua OnbITOB MpOBOANaCh C HesbiO BbIABJIGHHA 3aBHCHMOCTH 
OpOcTH MporHOa weyAHEIX OaloK oT Temnepatypbl. A181 aToro OblJIM mIpo- 
IeHbI HaOMOMeHUA 3a MporHOom Tpex GasoK (NoNe 1, 2, 3) oq AeHcTBHeM 
YOcTBeHHOrO Beca HM JONOMHUTeIbHOM Harpy3Kku Q=40 xr B Teyenne 1200 uac. 
DH pasMUHbIX TeMMepaTypax B peylenax oT —l1 Jo eels TIpwuemM W3MeHe- 
ie TeMilepaTypbl B TeveHHe CYTOK OObITHO He MpeBbiulao 1°. Samepbl TemMepa- 
bl H MporvOoB NpousBo,uUch 3—6 pas B CYTKH. 
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Ha6soqanocb BHOMHe 3aKOHOMepHoe yBeJIHYeHHe CKOpOcTH Mpornoa ny 
MOBbILIeCHHH TemMMepatTypbl. [Ipu sToM 3a HCKJIOYeCHHeEM HavaJIbHOrO nepal 
okon0 3—5 cyToK nocne 3arpyxXeHuA OasoK, CKopocTuH MporvOa JOBOJIbI 
TOYUHO H3MCHAJIHCb B COOTBETCTBHH C TE? 
mepatypoH. IIpwH ofWHaKOBbIX TeMMep) 
Typax cKopocTH tporHOa HesaBHCHMo < 
ipewblyuyeh TemulepaTypbl Obl TIpHMe: 
HO O](MHaKOBbIMH. 

Cxopoctw mpornu6a OaoK pH Pp 
JIMUHBIX TeMMepaTypax YKa3aubl Ha PHC. 
V3 rpatbuka BHAHO, YTO 3aBHCHMOCTb CK 
pocTH mporHOa meqAHbIX OasloK OT TeMl 
paTypbl B MHTepBasle or —1 yo —10° 
TepBOM MpHOWKeHHH MOKeT ObITb BE 
paxkeHa 9MMMpHyecKoH opMyJIOH, ani 
orHyHou dopmyse Poliena (8), ycraHo? 
J@HHOH JIA BbIPaxKeHHA 3aBHCHMOC 
M@XK]Y BeJIHYHHOH OTHOCHTeJIbHOrO CK 
Puc. 2. Kpupsie ckopocra mporu6a me- THA Jibla HW TemilepaTypou: 

JAHbIX OaJIOK B 3ABHCHMOCTH OT TeMMepa- 
TYpbI; 3HayeHHe § Mo dopMyue (1) St 


D a Ss 


Luopocms npoeuba 6 10 Yom/uac 
w 


SS Sg) pe ae e | 


k 
7 +, ( 


e 
re 8 — ckKopocTb mporv6a 6anKn, § —aOconioTHOe 3HaveHHe OTPHILaTeJIbE 


TemilepaTypbl Jibya B °C, ky — MOcTOAHHDIM KooppuuNeHT (pasiMdHb J 
KaxKJOrO 4acTHOrO cylydas). 


2500 vac 


ae 


Q Npoeub banak 6b mm 


= 
a= 
& 


Puc. 3. Kpusble nporn6a weqanbix 6asoK 


Bropax cepHA ONbITOR OblNa NpoBesena JA HCCeOBaHHA 3aBucuMOCT 
M@*K]Y CKOpOCcTbioO NporvOa Ney AHbIX OaslOK HU BeMMYMHOM Harpy3Ku. Js 9TOI 
ObIJIH TIPOBeeHb! JVIMTeIbHbIC HaGJIOJeHHA 3a MporHOoM Oanok nox Jel 
CTBHEM pa3JIM4YHbIX Harpy30K IPH OTHOCHTeAbHO NOCTOAHHOM Temneparyp: 
KOTOpad Ad OaoK Ne 4, 5, uw 6 Gbiia or —3,2 qo —2,0°, a gun Gano 
NeoNe 7, 8, 9,10— or —2,0 n0 —1,0°. Benuuuna Harpy30K, NOCJeAOBAaTeIbHOCT 


384 


WX yCTaHOBKH HM OOM XO HapacraHusA nporu6a B cepejune poeta 6anoK 
m0Ka3aHbl Ha pue. 3. 

Bo Bcex culyuanax pH Harp yKcHUH OaKH BHAaYaIe HAG MOMaeTCA MHTeHCUB- 

Hoe HapacTaHHe jleopMallMu, 3aTeM CKOpocTb ledopMalun mNocTeneHHoO 
yMeHbINaeTCA HW CTPEMUTCA K HEKOTOPOMY NOCTOAHHOMY JIA aHHOH BeJMUMHbI 
Harpy3KH 3HaveHuIO. OrmeyeHo, 4TO B Mpefsemax JOBOJbHO OO/bIIHX npo- 
ru6op (yo 80 mm) nmocue 3—5 cyToK Bpljjep2xKMBaHud NOCTOAHHOH Harpy3KH 
yCTaHaBJIMBaeTCA MOCTOAHHAA CKOPOCTh NporuOa, KOTOpad coorBeTcTByeT Jeli- 
CTByIOWeH Harpy3ke MH TeMIlepaType H He 3aBHCHT OT XapakTepa H mMocJejo- 
BaTeJIbHOCTH NpefbIAyWux Harpy3o0k. OHako B HavaJIbHbIM MepHo mocse u3- 
MeHeHHA Harpy3kH CKOpOocTb NporHOa pesKO H3MeHAeTCA WH 3aBHCHT Kak OT 
BeJIMYHHI HOBO, TaK W OT BeIHYHHbI NpesbIAyWeli Harpy3ku. Tak, upu cHATHH 
Tpy3a, MOMHMO «MrHOBeHHOrO», HaOsmoqaeTCA Tak?Ke YMeHbIUeHHe mporHOa 
CO BpeMeHeM, OCOOeHHO HHTeCHCHBHOe B TeveHHe MepBoro vaca, 3aTeM porn 
TlOcTeneHHO CTaOuMM3Hpyercsa, a uepes 1—2 cyTOK HayMHaeTCA CHOBa yBeJH- 
ueHHe porHOa nox jlelicTBuem coOcTBeHHOrO Beca. 
_ IIpu splOpanHoli cxeme sarpyxXeHHA yd OanoK ceyenvem 10X10 cm? 
MaKCHMaJIbHbIM MOMeHT H yupyrul mporv6 B cepequHe OauKH MOA elicrBHeM 
coOcTBeHHOrO Beca OyAyT TaKMMH 2Ke, Kak MOQ JelicrBuem ABYX cocpeqoTOUeH- 
HBIX Harpy30K OOM BeCOM Q.x, = 6 kr. Ilostomy B WetAX OONerueHHA pacue- 
TOB MbI OyJIeM B JaJbHeHWIeM COOCTBeHHbIM Bec OaJIKH 3aMCHATb YKBUBAJEHT- 
HOM cocpegqOTOUeHHOK Harpy3KOH Q>x,= 6 Kr, H CeMOBaTeIbHO, 3a PacueTHyI0 
Harpysky OyjemM tpHHuMatp P=Q-+6 xr, rye Q— jononHuTelbHad 
Harpy3kKa Ha OaJiky B ET. 


Welw: “Al 


YcTaHOBHBIIHeCA CKOpOCTH nporvOa Jefanbix OanoK B 10-3? cm/uac 


a Cxopoctu mporn6a 
5 b = 
ra] - 
By & a lmpu TemuepaType onbiTa ne EN ae by he 
ZS Eo BS. 
= ee Se = NN 6asoK 
Be loos bg 
oD ea 
é E Bs bo 4 5 | 6 4 | 5 | 6 
0) 6 OO ROS: MONO Zane Ia OP Om ONS m ORO 
3 9 —3,2| 0,23 | 0,08) 0,19 | 0,24] 0,08 | 0,20 
12 18 —3,0) 0,70 0,41 | 0,66 | 0,70 0,41 | 0,66 
21 27 —3,0) 1,8 ORO Tails 3 ile) OFS as 
30 36 —2,6| 3,4 A Seale 30) aya ia Wa) 
40 46 —2,3| 7,1 4,6 4,1 D,0 3,8 3,4 


BeiwunHbl yCTaHOBMBIUMXcH CckKopoctTeli mporv6a GanoK NeNe 4, 5, 6 
impuBeyenbi B Tan. 1. BBugy Toro uTO 3a BpeMxA ONbITa MMeJIO MecTO HekoTOpoe 
fHEOOJIbIOe H3MeHeHHe TeMII€paTYypbl, yKa3aHHble CKOPOCTH MPHBeeHbI K TeM- 
imepatype —3,0° Ha ocHoBaHuy 3aBucumoctTH (1). [IpH HaneceHuM STHX aHHbIX Ha 
‘mworapudmuyeckuli rpaduk (puc. 4) TouKH JloxwKaTcsA Ha IpAMytO AMHMIO (CO cpeq- 
lHeli OTHOCHTeIbHOH OllHOKOK B Mpejesax 3%). STO 3HavHT, ITO MEY ycTano- 


IBUBLUeHCA CKOpOCTbIO mporH6a 8, M BeAMIMHOK pacueTHOK Harpy3ku P cyulect- 
IByeT CTelleHHad 3ABHCHMOCTb 


Sco = RP" , (2) 


ie n — mocTosHHas BesMUMHA, KOTOPpad B PpaCCMaTPHBaeMbIX CJlyyaax paB- 
jHa ~2. : 
TlonyyeHHad 3aBHCHMOCTb OKa3aJiacb aHawOrHdHOH 3aBHCHMOCTH Me?KI\y 
Walp A2KeHHeEM CKATHA MW MMHMMAJIbHOM CKOPOCTbIO nedbopMauuv, ycTaHoBJieH- 
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Ho IaHom (°) mp cxKaTHH OOKOB NOJMKPHCTaMNMYeCKOrO JbMa. SHaTH Teste 
HO CHMKaeTCA TOJIbKO NOKa3aTe/Ib CTeMeHu N, KOTOpHIi y IuaHa paBeH ~3 BY, | 
V3 sapucumoctu (2) cJlefyeT, YTO TaK HasbIBaeMOro pelea yIpyroctH JbAa 
B PaCCMaTPHBaeMDIX CY¥aAx jedopMalluu He cylecTByeT, HO pH yMeHbIICHHH: 
Hallps2KeHHH CKOPOCTb nebop Maiuit ACHMMTOTHYeCKH CTPeMHTCA K HYJIIO. 

Beuqy HauwunA HeJIMHeHHOM 3aBHCHMOCTH MeK]y CKOPOCTbIO Jecop Malnu 
W BeIMYHHOM HanpsxKenHH KoatpUNMeNT BASKOCTH JIba CTAHOBHTCA YCJIOBHON! 
BOIMYHHOH, 3aBucAuleH, TOMHMO  TeMIIe-: 
paTypbl M CTpyKTypbl Jbjla, OT MHTeCHCHB-- 
HOCTH HanpsxKeHuit. Ecanm onpeyesuTb Kosd- 
(bHIIMeHT BASKOCTH JIb§a KaK OOpmuHO (%,4)) 
(B Ipequoso*KeHHM MOCTOAHCTBA KOSPPULHeH- : 
‘Ta BASKOCTH BO BCeX YacTAX OaJIKH), TO, Ha-4 
‘pumep, quia Oanku Ne 6 Mpl NOyyMM KoOp- 
pulinent BASKOCTH pH —3° Mp YCTaHOBMB-> 
Jeiica cKopocTH mporv6a nog felicTBuem co6-- 
‘cTBeHHOrO Beca OanKH 1 =1,7-101° myas,, 
a IIpH MpornGe nog WelicTBHeM COOCTBeHHOrO) 
Beca H JONOMHHTebHOK Harpy3kKH Q = 40 Kry 
4=3,5-10'4 nya3, T.e. BO pas MeHbLle. Seiae || 

ae ak 8 d7 4% 46n2e Cief\yeT elle pas OTMeTHTb, YTO IIpHBe]leH-+ 

De Caiea tac tetacinnce sues Hble 3HaveHHA KOSpPPHUMeHTa BASKOCTH B=) 

rH6a NeMAHEIX Ganok B sasueavocty TOTCH YCJIOBHBIMH BeJIM4MHaMH, COOTBET-| 

oT Harpy3kH CTBYIOU[MMH YCpeHeHHbIM 3HaYeHHAM BA3-) 

. KOCTH JIba B OaKe pH KOHKPpeTHOM BHJe} 

ee 3arpy2KeHHsl H XapakTepH3yloluMM OTHOeHHe BeMYMHbI WarpyskH K 
BeJIMYHHE BbISbIBAEMOM €10 YCTAHOBUBINelicA CKOpocTH mporHoa. 

B HauaJbHbi NepHoy nocse MpHsowKeHuA Harpy3kH HENOCPeACTBEHHO 3a 
«MPHOBEHHBIM» YIPyruM MporM6oM HawuHaeTca macruueckHH uporn6. Ana- 
JH3UpyA XO HapacTaHua AecsbopMallun, A ycTaHOBU, YTO BeH4IMHa NporHnde 
OayIKH MOKeT ObITb BbIPaXKeHa SMIMPHYeCKOH dopmywJon 


Crxopocms npozuba 8 0” cmjuac 


5, — 3 Ls ee in: 3 
t 0 +8.[t +t eet ( 


rye Synp —yupyrui mporu6; t — BpeMaA OT MOMeHTa TIpHOxwKeHHA Harpy3Kk 
B yacax; ty), @, M—TOCTOAHHbIe KOSPPHIUHEHTLI, PABHble B pacCCMaTPHBaeMbI 
caydaax: t, = 30+50 yac., a=0,5, mal. 

EcuIM B MOMeHT BpeMeHH t = ft, Harpy3Ka u3MeHAeTCcA OT P, Jo P2, To Wasb-' 
HeHuMH xoq WedopMayuH MoxeT ObITh OMCaH opmyson 


= 9p, + 8p, 2-4) — 9(P,.¢-4,)) (4) 


rye 6¢—BenHuHHa MporHOa B wOOOH MomeHT ¢; p,4—NporH6, KOTOpBI 
Obl Obl B Cake 3a BpemaA ¢ pH HarpysKe Py; 4p, r-4) — pacueTHbIH po 
ruO OamKkH 3a Bpema t—t, pu HarpysKe P, m0 dopmyue (3); Sp, 4) —T 
Ke IIpH Harpy3Ke Pj. 

Suayenne Koabpunnenta ty upH pacuerax’ mporu6a rocuie H3MeHeHHA Ha- 
rpy3kH: [IpH yMeHbINeHHH Harpy3kKH ft) =5-—-10 4ac., pH MOBTOpHbIX Ha- 
rpy3kax — oT 5 yo 30 4yac. 


UncrutyT Mep3oToBpeqeHua um. B. A. O6pyuyeBa Iloctynnaio 
Axkayemuu nayk CCCP 10 VII 1955 


UWMTMPOBAHHAA JIATEPATYPA 


1B. I. Betu6epr, Jlex, 1940. 7B. 0. Kaptramxknu, Tp. WAM, No 60 
(1947). TI. I. Ko6exro, H. H. Wumkun, © YW Mapetk, H.C. VWeane 
Ba, )KT®, 16,8. 3 (1946). *B. B. Jlasppos, KT, 17, B. 9 (1947); \5 J.W. Glen 
Proc. Roy. Soc., A 228, Noe 1175, 519 (1955). ®N. Royen, Jstryck vid temperatur hég 
ningar, Stockholm, 1922. 
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Hoxaaner Akagemun nayk CCCP 
1956. Tom 110, Ne 3 


XHMH 9 


X. H. APEWHJ3E u E. M. BEHALIBHYJIN 


HCCJIEMOBAHHE 2-MAPA®HHOBDbIX YIJIEBOJOPOAOB ®PAKILHN 
200—250° HOPHHCKOH HE®TH MPH NMOMOLIM MOYEBHHDI 


(IIpedcmaéaeno axademuxom A. B.\Tonuuesom 18 IV 1956) 


YcraHOBJIeHHiO HHAMBUAyabHOH MpUpose! NapadMHoBbIx yrieBoqopoos, 
OJAMMX B COCTAB Pa3sJIMYHbIX HedbTeH, NOcBaWeH pay paor ((17!*) uw op.). 


Tpy3HHcKHe HedTH B 3TOM OTHOIIeCHHH 
alo M3yueHbl. ToubkKOo B_ pa6ooTe 

BetupuiteiHa u A. Kyp6aTopa (4) 
°Th yKa3aHHe O TOM, 4TO HedTb Kpac- 
bIX KosIoAueB (Llapckue KomO_UBI) coqep- 
WT H-lleHTaH HW M30NeHTAaH C T. Kum. 30°. 
ajo lolaraTb, 4YTO STO ucceqoBaHHe (*) 
HOCHTCH K MHp3aaHCKOH HeETH. 

B jaHHou paOote AA BbIeTeHHA HOp- 
aJIbHbIX NapaPHHOBbIX YyIreBOJOPOOB 
bl MOJb30BaIHCb MOYeBHHOK. Cmoco6b- 
CTb mocileqHeH jlaBaTb KpHCTaH4e- 
Ke TIPOyKTbl B3avMOj[eHCTBHA C HOp- 
AJIbHbIMH TapaPUHOBbIMH yrseBosopoja- 
MU pyruMu opraHugecKHMH coeqMHeHH- 
MH, OOJlaqaloulLuMH HOpPMaJIbHOM yrsieBo- 


Temnepamypa xunenun 


270 


Rew aS ASRS 
SS Sa Se Sa 


10 2 30 40 $0 60 70 um 
Obsem decmunnama ~" 


Puce. 1 


pOwHOH werbio, Oplia oTKpbira Beure- 
M (7°) 4 B JabHeliuiem nocsyxKHa OOBEKTOM UCCefOBaHHA pHa aBTOPOB 
‘4, 15) TlapaduHoBble yrieBOsOpOsbI, BXOAMMe B COCTAB KepOCHHOBOM PpakUHn 


Teatonmcea 91 


J 
poss Burxon B 
T-pa orn OObeMH. % 20 
= Ha CMe€Cb n 
° ° ’ D 
B °C eas B3AT. AJA 
mo pasroHKu 


94-215 | 4,3 4,6 | 14,4225 
M5—216 | 10,0 10,6 | 41,4219 
N6—234 | 5,3 5.6 | 41,4292 
84235 | 20,9 2922, \s. 4) A250 
35—253 | 8,0 8,5 | 14,4350 
53—254 | 11,2 41,9 | 1,4295 
54—269 | 5,4 5,7 | 1,4395 
2-270) 7,1 7,5 | 41,4310 
JeTaToK 21,8 Dore 

{ NOTepH 


Rca | 94,0 | | 


HeKOTOPbIX COBeETCKHX HedTeH,  OblH 
BIepBbIe HCCIeOBaHbI 9THM MeTOJOM 
JI. M. Poseu6epr (1%). B. A. Hexpacosa 
u H. UW. Wytkun (2") Beeman mo- 
yeBHHOH A-yHeKaH u3 dpakuuu 190—200° 
KPbIMCKOH HedprH. 

Hamu (18) Bpiyqenenbl uw uyeHTHpHUH- 
pOBaHbI IPH MOMOUM MOUYeBHHbI Oosee 
HA3KOKHNAMIMe A-lapapHHOBble yrvleBo- 
JOposbl, TakHe, KaK HOHAH HM JeKaH, H3 
cbpaxunu 150—200° mupsaanckon Hedpru; 
B TOM %e *pakWHu WOKa3saHO MNpHcyTcT- 
Bue H-yHeKana. 

A. B. Tomnuues, JI. M. PosenOepr u 
mp. (7°) mpoBesmm yuddepenunasbHO-Tep- 
MMyecKoe HCCuIeqOBaHve KoMMsIeKcoOOpa- 
30BaHHA MOYeBHHDI C H-lapapuuaMy. 

Hama ycTaHopjeHo, 4TO dpakins 
200—250° Hopniickoh HedprH cojepXxuT 


193% napatbHHOBBIX yreBosOpoOB, 43 KOTOPBIX 2,5% COCTaBAAIOT COeMHeHHA 
iopMaJIbHoro cTpoenuA. IIpeqctaps Alo HHTepec YCTaHOBHUTb BOSMOXKHOCTb KOJIH- 
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UeCTBEHHOFO BbIAeeHUA H-TapapHHOB U3 co» 
HOH CMeCH yrseBo,OposoB, BKOTOpOH Ux coje} 
yKauvMe cocTaBiser Bcero 2,5%, a B JeapomatTt 
3MpoBaHHon dpaKunu — 3,8%. | 


QIKcNnepHyMeHTAaAbHAA Yoda Carn: 


Jina ucculeqoBaHuaA Oblla B3HATa HOPHHCKé 
HeTb, H3 KOTOPOH ocle OTroHa OeH3HHOBG 
(pakunn fo 200° Gbia Bbiqesena ppakuuA 200- 
250° (dpakUMOHHpoBaHHeM OCTaTKa, KHMAIIIer 
Bpllue 200°) B BaKYyMe IIpH OCTATOUHOM jaBJIeHH 
20 MM pT. CT. 

Uccaieqyemaad (ppakiua noyBeprasacb TpoMbil 
Ke 70% cepHol KucnoTOH, 10% pacTBopoM cojE 
HW J[eCTHJIJHpOBaHHOH BOOM C WewJbIO yflasieHh 
HeYIJICBOMOPOMHbIX KOMIOHEHTOB, KOTOPbIe BCTp# 
yaloTcd B He*TAHbIX (pakUMAX B BAe CeqOB . 
ABIAIOTCA MHTHOUTOpaMH KOMIMVIeKcooOpa3so0BaHH 
c movepnnok (5), IIpucyrcrBue STHX HeyrmeBOR 
POJHBIX KOMIIOHeCHTOB BUIMAeT Tak2xKe Ha TOUHOCY 
ollpefesieHuxA rpymmoporo cocTaBa, TaK Kak KO3 
(PHUHEHTLI, IPHMeHHeMbie WIA STOH We, ycr 
HOBJICHbI JIA YIIeEBOMOPpOAHbIX cMeceH. 

JleapoMaTu3 anual (paki 200—250° npow 
BOJMNacb IIpH MOMOMM cepHOH KHCJIOTbI YJ. Be 
1,84. [lomnoe yyaneHwe apoMaTHyecKHx yIrJIeBo} 
PpOJOB KOHTPOJIMpOBaOcb GoOpMaJIMHOBOH pea 
uueh mo A. M. Hacrioxopy (?°). 

CrefyromleH cTaqveli ObIJIO BbI,eeHve HOj 
MaJIbHBIX TapadHHOBbIX YIJIeBOMOPOOB MOUeR! 
HOH, KOTOPOe IIpOH3BO]MJIOCb MO MeTOHKe, JOTIO! 
HeHHOM WH yTouHeHHOH JI. M. Posen6epr (?). 

CorjlacHo rpynnoBoMy cocTaBy, JeapoMaTHs 
poBaHHad dpaxyuA 200—250° cogepxuT 38,54 
TapaPWHOBLIX yrueBOROpooB. 

KommyecTBO MOUeBHHbI ObIIO ycTaHOBJIer 
HCXOAA M3 CpeyqHero MOJIeKyJIApHOoroO Beca dpa 
WH, PaBHOTO MOJIeKYJIApHOMY BecCy TpHeKaH: 
Ha 1 MOwJb KOTOporo G6plmo0 B3sATO 10,5 mov 
MOUEBHHEI. 

BpifeIMBUIMecA A-NapapuHOBble yruieBoqopog’ 
ObIIM IKCTParHpOBaHbl ITHOBLIM scupom. Toca 
yaweHuax acupa cMecb A-lapadsvHOB B KoOwHuUE 
crpe 94 MJ Opla pactbpakWHOHMpoOBaHa Ha peKTI 
(PHKAWHOHHOH KoOJIOHKe addekTHBHOCTHIO B 4 
TeOpeTHYECKHX TapeOK, IPH OcTaTOUHOM JaBue 
Huu 10 mM pr. cr. KpuBaad pasronku jana H 
puc.1. Bra6n. | npHBoqaTcH HeKoToppie MoKa3é 
TeJIH JIA STHX (pak. 

M3 mpHBeyeHHbIxX JaHHbIX BUNO, TO HHAMBI 
AYyaJibuble H-lapaHHOBble YIJIeBOOPOMbl CKO! 
ICHTPpHpOBaHbI BO (PpakuMAX c T. Kun. 215—216 
234—235°, 253—254° wu 269—270°. 

B tTa61. 2 npupeyenbt du3uKo-xumuuecK? 
CBOHCTBA JIA BbIJeCHHbIX HAMM yrsieBoOpojol 
a TakxKe JIMTepaTypHble jaHHble (*!), 


[Ipopeyeno Take CIeKTpaJIbHOe UCCeEMOBAaHHe BbIIeyKasaHHbIx (ppakunii*. 
) TOMYYEHHBIX HH@pakpacHbix cnekTpax (B OOJlacTH KONeGaHHH rpymn CHe, 
1H; 3,3—3,6) o6HapyKeHo IpHCyTCTBHe yreBOJOPOJOB HOPMaJIbHOrO CTPOeHHA 
ocTaBa Cys, Cys, Cy4, Cy, co cTeMeHbIO YHCTOTHI BbIIe 95%. 
&B pesybTaTe N1poBeyeHHoro HcceqOBAaHHA u3 Ppakunu 200—250° Hopuu- 
KOM HeTH BbIJeJeHbI cleyroulNe H-MapapuHOBbie yreBOJOPOsbl: OWeKaH, 
Plyekan, TeTpayleKaH HM NeHTajleKaH, KOTOpble HJeCHTHUUMPOBAaHbI NO UX pu- 
WYeCKMM CBOHCTBaM H TaK?Ke MeTOJIOM HHG*pakpacHOH CleKTPOCKONHH; STUM xe 
eTOOM BO dpakuHH 194—215° ycraHoBmeHo MpucyTcTBHe A-JleKaHa HW H-YH- 
Kahan 


VWucrutyt xumun um. Il. I. Meauxumpnan Iloctynusio 
Axajemuu waykK IpysCCP '18 IV 1956 
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* Ira wacTb padornl Opiia BbiNoHeHa IO. I]. Eropospim, 3a ¥To BbIpavkaem eMy O1arOjlapHOCTb. 
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JIoxnagn Akagemun nayrx CCCP | 
1956. Tom 110, Ne 3 | 


Cc. C. BAWAHOB 


K BOMNPOCY O MEXAHH3ME TPAHC-BJIMAHHA 
(IIpedcmaeaeno axademuxom H. H. Yepunesoim 22 II] 1956) 


Co ppemenu orkppitus HM. HW. Uepssespim (*) 3aKOHOMepHOCTH TpaHc-BIHS: 
HHA BOIMpOC O MexaHH3Mme 3TOrO ABJICHHA HeMpepbIBHO OCTaeTCA B MOJle 3peHH 
XHMMKOB-TeopeTuKoB. K HacTOAWeMy BPeMeHH CJleaHO MHOKECTBO MOMBITOK Te 
pervyecKOro HCTOJIKOBaHHA OCOOeHHOCTeHl B3AHMHOTO BJIMAHHA aTOMOB BE 

BHYTpeHHeli ccbepe KOMIJICKCHBIX coeqHHeE 


(7 HHH; Mbl OCTAHOBHMCA TOJIbKO Ha OCHOB 

(. ; HBIX HJexX. 

QAO a Oe B 1935 r. B. B. Hexpacos (?) cgenau m0) 
IIbITKY OObACH€CHHA TpauC-BJIMAHHA pH 

Q) ! *() 6 MOM TMOJAPU3AalMOHHBIX TpescTaBslennit 

by ‘ p Xo ero paccyxyeHuh TaKkosB. IIpu o6pa3e 

[), { BaHHM KOMIWIeKca, HallpHMep JByXBaJIeHT 

e HOM MWwiaTHHbl, afyeHybl X OyyT noApHs3o: 

A SO Vane BaTbCA. BaarogapsA OMHaKOBOMY COpTy 3a) 

y MeCTHTeJeH BJIMAHHe AUNONeH Ha WeHTpads 

= le HbIM aTOM (Il. a.) KOMMJIeKca OyjleT CHMMeT 

() i pHuHpmM (puc. 1, a). B cnyyae aqyeHqoB pas 

Horo copta, HallpHMep 3X uw Y, B jelHcTBH 

Ene unoweH NOABHTCH acuMMeTpHax. Ecsu aH 

nob Y OyyeT Sombie, wem y X, TO IG 

ero [eHCTBHeEM Y IIJlaTHHbl NOABHTCA HaBeJeHHbIM WHNOb HU TeM OovsIbUNnh 

¥eM OovIbIUe pasIMuHe uNOJel X uv Y. BaaumojelicrBue 3ap AJOB Ha WeHTpabHO! 

aTOME H Ha ajieHJe, HAXOJAULEMCA B TpaHc-MoOKeHuH K Y,UPHBOAUT K ocwae 

JleHuio cBi3H Pt—X scweqcrBve BbITamKuBaHus X U3 BHYTpeHHel cbeppl KOM 

IJI€EKCHOrO CcoeqHHeHHA (puc. 1, 6) 

MoxkHO MoKa3aTb, YTO TAaKOH MOAXO MpHBOAMT K MPOTHBOPeYHIO C OTBbITON 
Mp ero aJibHeilem pasBuTuu. Ec B TpaHc-HomoxKeHHH K Y BCTaHeT Jpyroi 
TaKOH xe ayeHy Y, JerkKO BUfeTb, 4TO No, elicTBuem AuNONeH (Y > X 
3apAbl B WeHTPaJIbHOM aTOMe KOMIIJIeKca pacMoslomwKaTCA Tak, KaK NoKasaH 
Ha puc. 1, 6. 97To Jou KHO IPHBOAUTS K BbITAIKHBaHHIO X, Tora Kak Ha camo) 
ee ocaOJIeHHbIMH ABJISIOTCH TompexkHemy cBa3H Pt—Y. 

B xoye 9KciepHMeHTaibHOrTO HsyNeHHA peaKIvit BO BHyTpeHHel cibep 
KOMIIJICKCHBIX COeMHEHHM MO yriOM 3peHHA TpaHc-BJIMAHHA (*) BbIACHMJIOCK 
4TO TPaHC-BJIMAHHE ATOMOB OUCHb TeECHO CBA3AHO C XapaKTepOM XHMMUeCKO! 
CBA3H Il. a. — amen. MmMenHo Tpanc-BaMAHHe aqyeHya TeM Goubuie, vem Goue 
KOBaJICHTHA CFO CBA3b C W€HTPaJIbHbIM ATOMOM. TakHM 00pa3oM, Mexkly Hakone 
HMM 3JIeEKTPOHOB B M€*KaTOMHOM TIPOCTpaHCTBe Il. a.— afeH], HU Tpanc-BsIM ANH 
€M aTOMOB MMeecTCA OlpefeNeHHbI NMapasesH3M. 

Secb OCOGeHHO CleLyeT OTMeTHTD padotn A. JI. Tenpman (4), KOTOpas 3KC 
N€PHMeHTaIbHO OOHapyxMa OoNbIOe TpaHCc-BMAHHe y sTUNeHa. Sty ocoGer 
HOCTb OHA CBA3Aa C OCOObIM BHJOM KOKHCJIEHUA» BHYTPH KOMIMJIeKCa, H3-3a KC 
TOporo YaCTb SJIeEKTPOHHOFO OOaKa NaTMHbI OTTATUBaeTCA K STUIeHy. Tako 
mpolecc Kak Obl NpeBpalllaeT naTHHy ABYXBAaJICHTHYIO B YeTHIPeXBaeHTHYK 
B nogTBepxfeHne STOrO TMOs02KeHHA MOXKHO MIPUBeCTH Kaxkylleecs MOBbIIeHH 
KOOP (HH AMMOHHOPO YHCa y STHJICHOBBIX COeMHEHHH JBYXBasIeHTHOM NaTHub! (° 
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VM. WU. Uepuses u A. J. Tenpman (°) cKxnonunt O6bacuatD TpaHc-BJIMAHHe 
ay eH a CTeNeHbIO KOBaJIeHTHOCTH eFo CBA3H C I. a. PaccMaTpuBasl HeHachillleH- 
HbI€ MOJI€KYJIbl OMHOBPeMeHHO KaK JOHOPbl HW aKUeNTOPbl deKTPOHOB, 9TH 
ABTOPbl CUHTAIOT BO3MOXKHbIM OOpas0BaHhe JBOMHbIX KOBAJICHTHBIX CBABZeL 
fei. a. Bpicokasi IIOTHOCTb 3JIEKTPOHOB B MeCTe JBOMHOH CBA3H HM ABNAeTCA 
MPHUMHOKM MOBbILeEHHOrO TpaHC-BJIMAHUA. 

Uarrt (“) pacnpocrpanus sTy Hyer Ha Bce BOObIE TPaHC-aKTHBHble ayeHypl. 

o Uatry, B cilyyae CHJbHO TpaHc-BUJIMAIOWero ammenyqa (B) B xuMuueckolt 
BASH YYACTBYIOT He TOMbKO 9JIeKTPOHbI, aBaeMble ajeHJOM, HO H SJIeKTPOHLI, 
KOTOpble NocTaBiser nuiarnuHa. IIpH stom oOopa- 
syeTca ABoinaa cBa3b Pt = B (puc. 2, a). Oqno- (4) @) 
BPeMeHHO C YKpelJICHHeM CBA3H (H HMe€HHO TO3TO- @) (1) 

My) OClaOAeTCA CBA8b NWaTHHbI Cc ayyeHyom (A), ORO Or 
iPaCNOJIOXKeHHBIM B TpaHc-nosowKeHuH K B. Takum (A) 
o6pa3om, No Uatty, Tpahc-BMAHHE 3akMIOUaeTCA B 
Mpowecce, IpOTHBOMONOKHOM TOMY, KOTOpHIH 
lipeqnomaran B. B. Hexpacos: B cayuae cHJIbHO 
ITpaHC-BJIMAIOWMeroO anyeHa MpOHcXO_UT OTTATH- 
aHHe 9JIeEKTPOHOB K HeMy HM YMeHbIJeHHe 9JIEKTPOHHOH MJIOTHOCTH c Apyroki 
CTOPOHbI WeHTpaJbHOrO aTOMa. 

HerpyHo MoKa3aTb, YTO H STOT, YHCTO «KOBaJICHTHbIM» MOAXO HE BbIJep2KH- 

aeT KPHTHKH TIpH ero JambHeliwem pasBuTuH. Ecm c Mojgesbio Uatra npoje- 
JlaTb TaKOH Ke SKCIepHMeHT, YTO H C MOfeNbIO HexpacosBa, cpasy NpHxo_uM 
K MpoTHBopeuuio c ombitoM. JlelcTBuTesbHO, 
NOMECTHB B TpaHc-MowoweHhe K aTomy A ypyroii 
TaKOH Ke afeH, Mbl JOMKHbI, cormacHo Uarry, 
HMeTb OfMHaKOBOe ykKpersieHve cBA3H Pt—B c 
O6€HX MPOTHBONMOJOKHIX CTOPOH (STH CBABH 
6yAyT, KOHeYHO, He JBOHHBIMH, a MOJYTOpHbIMh), 
Tora Kak 9HeprHH cBxs8eH Pt—A _ octTanytca 
mpexkHuMu (puc. 2,6). Apyrumu caoBamu, mpu 
TaKOM pacnomoxKeHHH cBA3H Pt—A OyyyT caa6ee, 
gem cBa3H Pt—B, T. e. ONATb «BbITANKHBaTbCA» 
OyAyT aTOMbl, HaxoO,AlWecA B UMC-MOJOKeHHU K 
HavOoulee AaKTHBHBIM ayyenqam. Henne Oyyer 
OTMeTHTb, UTO MO JaHHbIM CTPYKTYPHOrO aHawu- 
3a (§) pacctosHue Pt—Cl B KomMJIeKCHBIX coe,H- 

Puc. 3 HeHHAX OJIM3KO K CYMMe€ KOBaJICHTHBIX payHycoB 

(O6bruHO, UyTb Oosbe), TOra KaK JIA WBOUHOK 

°BA3H, KOTOpylo TpeOyer Teopua Uatta, paccToAxHue JOKHO ObITb 3aMeTHO 
MeHbIle JVJIMHbI OJMHApHOM KOBaJIeHTHOH CBABH. 

TakuM o6pa30M, Ba MpOTHBOMOMOKHIX MOMXoOfa, IekTpoctaTuyeckuii 
M KOBAJICHTHBIM, Jal OMHAKOBbIM pe3yJlbTaT — IPOTHBOpeuHe C OMBbITOM. 
(Ipwunna 3ak104aeTCA B TOM, YTO B OCHOBe OOeHX ITUX MOJeNeH MexKUT OHO 
ld TO 2Ke HEBEPHOe MOMORKeHHe: CBAZb Il. a. — AeH TEM MpouHee, 4eM OOJIb- 
(MMM TPpaHC-BJIMAHHeM OOJlayaeT JaHHbI ale], HeE3aBHCHMO OT IIPOTHBOVJIexKa- 
mero eMy 3aMecTHuTewA. 
|. Bepuemcs kK mojenu Hexpacoza. IIpu npuOmmxeHuu MoHOB X K Hony Pt*? 
ly TlepBbIX OYAYT BOSHUKAaTb AUuNONM. Ho fatbHelwee NpHOmM2xKeHHe STOO JH- 
OA K WwaTHHe OyjeT COMPOBORaThLeA He OCMAOMeCHHEM IJJIEKTPOHHOH MOTHO- 
2TH C STO CTOPOHb! NaTHHbI (KaK Npegnosaraet B. B. Hexpacos), a naodopor, 
2e yBeJIM4eHHeM, TaK Kak OOpasyeTcA xuMMYecKaA cBxA8b. Ilo STO NpHunHe 
3 Mecte cBa3H Pt — X MbI NOJYYMM OTPUUaTeIbHbIN 3apA, KOTOPHIM Oy eT 
33aMMOfCHCTBOBaTb C 3apAJOM TaKOrO X%Ke 3HaKa VM BeJMUMHI C MpOTHBONOOX- 
dO CTOPOHE! B cJlyyae OMHOpOsHOrO KoMMseKca (puc. 3,a) 1H60 Cc OOMbIIMM HIM 
MCHDIUMM 3apA0M B Calyyae pasHOpogHOorO No cocTaBy KomrisieKca (puc. 3, 6). 
HHaxoxyeHve B TpaHC-MosOxKeHHU [pyr K Apyry ABYX OMMHAKOBbIX ATOMOB He 
MpuBefeT B aHHOM MOJemM K MpPOTHBOPeuHiO C OMbITOM, TaK KaK TO Mepe 
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Puc. 2 


YBEJIMYeHHA HIM OCaOeHHA 3apAya y 3THX ATOMOB OHH (a He HX WMC-cocesHi 
OYYT HCIIBITHIBATh OOuIbIlee B3AMMHOe OTTaIKUBaHHe (puc. 3, 6). ITO NocmeqHee: 
OUeBHHO, Oy eT TEM 3HAaYHTeMbHeH, YeM OoJIee KOBaIeHTHa OyeT CBA3b I. a 
ayeHy. Hakonell,B cly4ae STHIeHa UM ApPyrolt KaKOH-NH6O HeHAaCbIMeHHOH MO; 
JIEKYJIbI 13-38 BHYTpHcepHoro OKHMCJICHHA B Me2KATOMHOM IIPOCTpaHCTBe TakxXE 
Oy YT HakallIMBaTbCA 3JIeEKTPOHbI, H Mbl MOJIYYHM CBOeOOpasHblli OOMOMOK JU! 
HOA, KOTOPbI Oy AeT BLITAIIKUBaTb Tpanc-lapTHepa C TaKHM X%Ke yCiexXOM, Kak 
«HACTOAMLUM» JIMMOJIb. 

PasBHuTOMy B HaCTOALlel CTaTbe MOAXOAyY MOXKHO aTb KOJIMYeCTBEHHY!0 Xai 
paktTepucruky. B KayectTse nocueqHeli WemecooOpa3sHO UCHOb30BaTb pepaki 
IMM BaJICHTHBIX 3JIEKTPOHOB ayyeHyzoB. JleHcTBHTesIbHO, YeM BBILWe NOMAPU3ye? 
MOCTb 3JIEKTPOHOB, TeM Gombe ux dShPeKTHBHbIM OTPHMaTebHbIM sapay| 
[lo stow mpnHunHe petpakiHA HOHAa WIM aTOMa pacTeT MO Mepe pocTa MOHHOTG 

WIM aToMHOoro paguyca (°). Pebpaxyna cBodo,y 


Taoaunart HOrO 3JIeEKTPOHA paBHa, OYeBHHO, OecKOHeuHO- 

cru, H m0 Uepusesy (*) cBoGO,HbIIi SIeKTPOH 064 

Rp JlajjaeT CaMbIM OOJIbINHM TpaHc-BJIMAHHeM. 

[na cily4ad WicTO KOBaIeHTHOM cBa3H (coe 

Ray | Ruox | 4Re HEHHA UeTHIPeCXBANeHTHOM TvlaTHHbl MO aHHbIM 
PeHTreHO-CTpykKTypHoro aHamH3a (8) WocTaTOUHO 

i 0,811 2,44] 1,63 OJuMM3KH KHemMy) petppakUHA dJIeKTPOHOB CBA3H Oy 
ot 5,84, 9,06 | 3,22 Jer mponopuMoHnadbHa pasHnuam pedpakwui HOHO 
Br 8,74) 12,66 | 3,92 yy coorpetcTByIoIlux aTomMoB. B Ta6n. 1 conocTaB 
a sy eer oe JleHbl aTomuble (1°) H MOHHBIe pedbpakuHH (21) TH 
OH 2°55] 4.76 | 2.21 MUMUYHBIX afeHjoB, MpHyemM pasHHubl pedpakunit 
NO, | 6,71} 8,95*] 2,24  paccuMTaHbI Ha OHH 3JIeKTPOH. | 
NO; 9,03} 11,01] 1,98 V3 TaOMubl BUAHO, YTO pedpakUHH 93eKT- 
COW %We7O) hte ig 22 ; 7Z ; 
SO, | 11,09] 14,72] 4.81  POHOB CBa3M yBemunBaroTca B pagy F’, SO,, NOs, 
S 7 92| eo, 70:| 7.49. Obl FCOs"! NOs O”" Git af sce 
- ; HO, UTO AMA Takux MoueKym, Kak H,O u NA, 

: asa KPHCTAJJIHYeCKOLTO AR a. 0 T. @. OHH BCTAaH 4 5 “| 
pea a aia as PINs yTBuHayane paga. Ota no 


CJIEOBATeJIbHOCTh COBMajlaeT C H3BeCTHBIM PAO 
TpaHc-BuIHAHMS: (+). Mckmiovenne, NO cpaBHeHHio c psyom UepHsesa, cocTaB- 
aset NO,-rpynna. OqnHako Hw xuMuyeckne (7%) u dusnueckue (1%) WaHHble No- 
KagbIBaloT, YTO HHTporpynna B COC MHEHHAX UeTHIPEXBaJICHTHOM MJIaTHHbI BJI-} 
AeT cyladee, YeM XJIOp. 

TakuM OOpa30M, NocmeoOBaTeJIbHOCTh pepakiHit CBASEBbIX 9JIEKTPOHOB,| 
MpOMOPWHOHAbHbIX HX sPPeKTHBHBIM OTPHWAaTeIbHbIM 3apAaM,  aj9KBa- 
THO OTpaxkaeT CMOCOOHOCTh aTOMOB K TpaHc-BMaHHIO. B 9sToM cBeTE! 
MpeAcTaBIAeTCA WHTePeCHbIM OMpeeHTb MOJAPHbIe pe*pakunNH sTUNeHCOpep- 
*KallMX KOMMJI€KCOB, BbIYMCJMTb U3 HAX pe*bpakUMu ITMIeHa MH CpaBHHTb 9TH 
SHaYeHHA C petpakWvweH cBOOOHOrO sTuseHa. | 

IIpupeyenubie B HacTOAMehH paOoTe aHHbIe NOKasbIBalOT, ITO MpaBuJIbHOe 
OObACHEHHE TPaHC-BJIMAHHA BO3MO%KHO JIMUIb pH OJHOBpeMeHHOM yuyeTe 9uJle- 
KTPOCTaTHYeCKHX H «KOBAJICHTHEIX» SdsekTOB, TOra KaK OMbITKH K OODBACHE- 
HMO TpaHC-BJIMAHHA C KPaHHUX NOSHUMM UPHBOAAT K MPOTHBOPedHIO C OMBITOM. 


Mockosckuit TrocyapcTBeHHbIM yHUBepcuTer Tlocrynuo ‘ 
um. M. B. Jlomonocoga 15 III 1956 | 
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XHMHA 


i Yasen-Koppecnonzent AH CCCP M. WH. KABAYHHK 
(1 PHMEHEHHE ®OPMYJIbI TAMMETTA K 3JIEMEHTOOPrFAHH 4YECKUM 
7 COEJMHEHHAM. KOHCTAHTbI HOHH3ALHH KHCIIOT ®OC®OPA 


@opmysia Pammetra, ompeyemsntoulad KOHCTaHTy CKOPOCTH XHMMHYeCKON peak- 
IMM (JIM KOHCTaHTY PaBHOBeCHA) MPOH3BOHbIX OeH3OJ1a, HMeIOULNX 3amecTH- 
‘eI B Mlapa- MH MeTa-TlOJIOKeHHU K pearHpyiouleli rpynue, Kak (PyHKIUMIO KOH- 
‘TAHTbI CKOPOCTH (HJM paBHOBeCHs) HES aMeINeHHOrO BelljecTBa (') 6blIa WpoBepena 
K 
log Ke BGS (1) 
KCHEPHMeHTaJIbHO Ha OYCHb OOJIbIUOM HCE mpHmMepos (7). IIpumenenne 
popMy.1bI TaMMetta K peaKI[HAM aJlMaTHYeCKHX COeHHeEHHM BcTpeTuO Tpyy- 


Taonmuna 4 
KoHcTaHTb! HOHH3alHu asudaTHyeckux KuCIOT R’R”POOH B Boze 


WN R’ R” PK, | pK,| = ||NeN R’ R" PK, | pKe | & 
5 = 
) 
4 H H 1,00) ...] ( |] 45 C,H, HO 2,59} 8,19] (8) 
2 H HO 1,44| 6,70] (5) |] 16 u-C,H, HO 2,70] 8,43] (°) 
Oman HO HO 1,97| 6,82] (*) || 17 u-C,H, HO 2,66| 8,44} (8) 
4 CH,O HO 1,54] 6,31} (*) |] 18 pt-C,H, HO 2,74] 8,48} (8) 
5 C2H;O HO 1,60] 6,62) (*) || 49 Tp-C,H, HO 2,79] 8,88] (8) 
6 C,H,O HO 1,88] 6,67] (*) || 20 Cy2Hes HO 280 | 8°40 
fi C,H,O HO 1,89] 6,84] (*) || 24 CICH, HO 1,40} 6,30] (2) 
8 CH,O CH,O LADD) | |e) || oD CI,CH HO 4,44] 5,61) (2) 
| 4,29 (*) || 23 CEE HO 1,63] 4,81 | (1°) 
9 C,H;O C,H,O 1,37 (7) || 24 BrCH, HO 4,14] 6,52] @9) 
1,39 (*) || 25 JCH HO 4,30] 6.72] @2) 
0 C,H,O C,H,O 1,52 (7) |] 26 HOCH, HO 4,91] 7,15] @°) 
1,59 (*) || 97 F,C HO 1,16] 3,93] () 
4 C,H,O CARS 472) eee |e) 4,17] 3,92| @) 
5 CH, HO 228 (07a yi 28 CH, CH, 3508) iecentae (ce) 
Prer||) GPcky) (ey 29 C2H, CH, 3,29 @) 
2,48} 7,34] (5) |} 80 C;H, C;H, 3,46 (8) 
3 CoH; HO 9,43] 8,05] (8) || 34 u-CsH, u-C,H, | 3,56 (8) 
2,45| 7,85| (*) || 32 iH, C,H, 3,41 (8) 
4 C3H, HO 2,49| 8,.18{ (*) |] 3 tp-C,Hy tp-CyH, | 4,24 (8) 


4OCTH: BJIMAHHE 3AMECTHTeECH, PaCIOJOKeHHbIX JaJleKO OT peakKIWMOHHOFO 
eHTpa, MIOXO MepefaeTcA NO HaCbILJeHHOH Welw, a Mp OM3KOM pacnoJlOxKeHuH 
\CIOMKHAeCTCA CTepHuecKHuMH chakTOpaMH (?). QueMeHTOOpraHHyecKHe COeMHE- 
{HA 9JICEMCHTOB BTOpOrO H MoOcJeyIOulHX MepHOOB MepHosMyecKOH CHCTeMBI, 
IOBHIMMOMY, JOJXKHbI ABHTbCH OONACTbIO HOBOFO HM BO3MOXKHO, IIMpoKoro NpH- 
“eHeHuaA (bopmyspt Tammetra: Oouipmad JlerkO NOJApH3syeMaA 9JIeKTPOHHas 
“pepa aTOMOB 3THX 3JIEMeHTOB JOJ2KHa XOPOIO NepefaBaTb B3aMMHbIe BJIHA- 
IMA TPYNMHPOBOK, COeAMHEHHDIX C WeHTPaJIbHbIM ATOMOM; C pyrow CTOPOHB, 
JOUIbIIOH payuyc ZTOrO aTOMA JOJDKEH CMOCOOCTBOBaTbh YMeHbLIUeHHIO CTepHue- 
*KUX BJIMAHHH. 

B nactoameli paGore comocTaBieHbl KOHCTaHTbI NOHMsalnMH (pK, u pKz) 
boctbopopranHyueckux KHcTOT OOmleH dopMysb (I) c KOoHCTaHTAaMM HOHHSAaLMu 
R’ Z 
\ pF 
Za Ns 
R” OH 
(I) 


oo 
ist) 


> JIAH, tr. 110, Ne 3 


(poctbopuopatucto (R’=R’ =H, Z=O), ocpopucroh (R’ = H; R” =OH,, 
Z = O) u hoctbopHolt KHCOT. OKCMepHMeHTaJIbHbIe JaHHble JIA KHCIOT, y KOTO- 
prix R’ uw R” moryT 6pitb Alk, Aryl, AlkO, HO, a Z — kucaopog usu cepa,, 

BOS | 
Ez. if 0 


=a 
£6 — 
Puc. 1 Puce. 2 


Puc. 1. Sapucumoctb pK ot Xo. a — Ana KucuoT THNalR’R’’POOH B Boge, 6 — ANA KUC/OT 
Tuna RPO(OH), B cmupte (mepBad cTyNeHb | HOHH3aHH) 


Puce. 2. 3aBucnMoctb pK of Xo Aa Bropol cryneHH MOHH3aHH KucNOT THNa RP(O)(OH)>s | 
a — B Bode, 6 — B cmupTe | 


B3ATbHIC H3 JIMTepaTYpbl HU YaCTbIO NOMYYeHHbIe B JaOOpaTOpHH aBTopa, pHBe- 
yeHbl B TaOn. 1—3. 


BpluHCJIeHHA MpOBOAMINCh 0 topmysie 


pK = pKo — ps, (2) 
Ta6Omuna 2 


KoucTaHTbl HOHH3aNHH apoMaTHYecKHX KHCJIOT RPO(OH)s B Boxe u 50% cnupTe 


B 50% B 509 
B Boge cnupte B spoye ae 
Dens R pir Fe ee aac R . 
ES & 
PK, | PK2| PK, | pKo| & PK, | PK | pKi| pK2| = 
34 C.H, i ee 3,15] 8,26] (12) || 49 n-HOCH, 1,99] 7,25] 3,44] 8,49| (@ 
; ; _ — | (1 50| n-C.H,OC,H 2,06] 7,28| 3,37] 8, 12 
35 | -CH,N*HACeH, | 110] — | — | — ea Bt| meCHocdi,, | 2’02| 7710} 2 | ot ly 
36 | n-(CH,)2N*HCoH | 1,10] — | — | — | (13) |] 52] n-C.H,SC,H, — | — | 3,14] 8,32] (12) 
37 | M-CaHsN*HACoH, | 1,40} — | — | — | (12) || 53] n-CH,CONHC,H,| — | 7,10] 3:15] 8/22 | (12) 
38 |  n-NO.C,H, 1,24] 6,23] 2,30} 7,42 | (22) || 54 | 3,4-CH,O0.C,H, — | 7,15] 3,21} 8,33] (22) 
39 4-NO2C.H, 1,30 | 6,27} 2,37] 7,43} (12) |] 55| n--OOCC,H, — | 6,89} — | 8,45 | (13) 
40 | m-NH2SO2CoH, | 1,42] 6,38] 2,521 7,52 | (12) || 56] #--OOCC,H, — | 6,89] — | 8,45] (22) 
41) n-HOOCC.H, | 1,50) — | 2,80] — | (2)|| 57| #-NHC,H, — | 7,16) — | 8,34] (12) 
42 M-BrC,H, 1,54 | 6,69] 2,85] 7,96 | (12) |] 58 | #-C,H,NHC,H, — | 7,24) — | —: J (12) 
43 4H-CCI,H, 1,55 | 6,65] 2,83] 7,94] (2) || 59 | #-CH,NHC,H, — | 57990) ann | ema ge 
4h ene 1,55] — | 2,83] — | (12) |! 60 | #-C,H,NHC,H, =|) VRB = — 1.3 
45 n-BrC,H, — | 6,83] 2,88] 8,04 | (2) || 64 | -NH,NHC,H, — | — | — | 8,22) (13) 
arg 1,60] 6,60] — | — | (13)|| 62) n-NHQC,H, Soh | Se || ee 
46 penis 1,66 | 6,75] 2,93} 7,99} (2) || 63] n-NH,NHC,H, — | 7,64) — | — jicam 
47 | M- oak 1,78 | 6,75] 2,93| 7,99] (2) || 64] n-CH,NHC,H, Se SY [hie 
48| n-CH,CoHy 1,98] 7,24] 3,32] 8,38 | (12) || 65 | n-(CH;),NC,H, — ||| 7,35)" a) aaa 


e pK u pKo, COOTBeTCTBeEHHO NOKa3aTeH KOHCTaHT MOHH3alHH JaHHoli KHC- 
TbhI H He3aMeleCHHOM KUHCJIOTHI, MpHHHMaeMOl 3a cranHyaptT. B Kayectse Ta- 
BOH WIA KHCIOT Tuna R’R’’7POOH 
MHUMaJacb (bocpopHOBAaTHCTaAd KH- 
ora H,POOH; ys Bropoli cryne- 
[ HOHM38allMH STHX KHCOT— aHvoHu 
eopucToH KucOTHI ~O(H)POOH, 
quia kKucnoT Tuna R’R’’PS (OH), 
moTeTHYecKan THOdocopHoBa- 


MieavOnt: Hinalees 


HCTaHTbl HOHH3aNHH KHCOT R’R” PS(OH) 
B Boe H B 80% cnupte 


pe 
: R’ R! 
B Boge | B 80% = 
cnuptTe | & 
CH,O CH,O 0,62. | 2,39 | @ 
C2H;O C2H,O ny ae Ie 
| C,H,O C,H,O 0,92 | 2,69 | (7) 
We @-C.H,O | u-C,H,O | 1,00 | 2.77 | (7) 
) ec u-C,H,O 1208) 2,80 Cy 
C2H;O 1,66 Bere |e) Puc. 3. 3as K xo Wir 
3 2H, a3 HCHMOCTh pK oT 
C,H H 1,88 ; ae r 
cH ine te at hie kucloT Tuna R’R’’PS(OH): a — B Boze, 
C,H, GOs e244 | 3955) C4) 6 — B cnupte 


Tad kucora H,PS(OH). Merogom nocaeqopaTebHEIx nmpHOtWKeHuH 
TUCIAJIMCb CpeHHe 3HaYeHHA KOHCTaHT 3amecTHTeeli o; Ip 93TOM 
ICTaHTa peakIHH p JIA MepBoh cTyNeHH wOHH3auHH KUcTOT R’R’POOH 


Ta6Obauna 4 
KoucTaHTbl 3aMecTuTeeH o 


| R n G +Ac R n | o +Aco 
) H = 0 = m-C,H,N+H2C,H, 4 +0,300 = 
HO 57 —0,393 0,007 n-NO2C,H, 4 +0,132 0,045 
CH,O 4 —0,124 0,014 m-NO2C,H, 4 +0,096 0,044 
a CoH,O 4 —0,214 0,014 n-NH,SO,C,H, 4 0,000 0,039 
im C,H,0 4 —0,315 0,048 n-HOOCC,H, 2 —0,140 0,040 
 n-C,H,O 2 —0,294 0,004 m-HOOCC,H, 2 = Onda 0,027 
C,H,O 3 —0,444 0,043 aw-CIC,H, 4 —0,219 0,024 
me 3-C,H,O 2 —0,300 0,000 m-BrC,H, 4 —0,229 0,028 
CH, 4 —0,965 0,023 n-BrC,H, 4 —0,248 0,015: 
CoH; 4 Hl 0,020 n-CIC,H, h —0,292 0,014 
C,H, 4 —1,177 0,025 m-HOC,H, 4 —0,322 0,022 
u-C,H, 3 —0,300 0,036 n--OOCC,H, 2 —0,418 0,008 
C,H, 4 —0,219 0,015 m-—OOCC,H, 2 —0,418 0,008 
a-G,H, 2 =1),297 0,010 m-NH,NHC,H, 4 —0,465 ue 
BT.-C,H, 2 —1,363 0,023 n-CH,CONHC,H, 3 —0,493 0,028 
tp.-C,H, 3 —1,546 0,098 n-C,H,SC,H, 2 —0,500 0,045 
Cole 2 —1,369 0.031 3,4-CH,0,C,H, 3 —0,549 0,048 
CICH, 2 —0,034 0,034 m-NH,C,H, 2 —0,563 0,026 
Cl,CH 2 +0,272 0,049 n-CH,OC,H, 2 —0,586 0,034, 
Cel 2 +0,304 0,534 n-CH,C.H, 4 —0,602 0,010) 
BrCH, 2 —0,010 0,270 m-C2H,;NHC,H, { —0,621 = 
JCHe2 w —0,141 0,211 n-HOC,H, 4 —0,652 03017 
HOCH, 9 —0,546 0,036 m-CH,NHC,H, 1 —0,654 = 
CF, 2 +0,498 0,268 n-C2H,OC Hy 4 —0,658 0,005: 
0) 2s 0 = m-C,H,NHC,H, 1 —0,674 = 
C,H; 4 —0,484 0,020 n-(CHg)a2NC.Hy 4 —0,682 wi 
u-CH,N+H,C,H { +0,300 = n-NH,C.H, 4 —0,783 = 
1-(CH,) NHHC H 4 ++0,300 = n-NH,NHC,H, 4 -—0,789 = 
ts vr n-CH,NHC,H, { —0,811 = 


TaOmuna 95 | 
KoHCcTaHTbI peakIHH oe 


n | pK, | ) | +Ao | r 


| 
Peakuua 
Monusauua KucsoT R'R'’POOH B Boze; 58 4,00 0,990 0,030 0,976 | 
nlepBaxa CTYMeHb (1,00) ( 1,000) 
Vouusauua KucnoT R’'PO(OH): B Boze; > 
BTOpad CTYNeHb 47 6,13 1,788 0,083 0,955 
Vouusaunua Kucnot R'R’’POOH B 50% 
ciupte; mepBasd CTYNeHb Ae 2,01 4,392 0,042 0,993 
Vonnsauua KucnoT R'PO(OH): B 50% 
cnupTe; BTOpan cTyneHb 19 7,59 1 ,358 0,042 0,992 
VMouusauna KucnoTt R’'R'’PS(OH) : 
B Bose 9 0,34 1,208 0,069 0,989 
Vouusauua KucmtoT R'R'’PS(OH) 
B 80% cnupte ) 2,05 Wee 0,070 0,990 


B BOJHOM pacTBope IpvHuMawacb paBHol |. Jia cMHMpTOBbIX PpacTBOpOB ui 
JIA BTOPbIX KOHCTAHT HOHH3alHH B BOJe HJM CHMPTe, HH [IA KHCIOT TH 
R’R’PS(OH) KoucTaHTs! peaKUHH 9 HAaXOMMJHCb OObIYHbIM COCcOOoM, pak 
Kak WM 3HayeHua pK,. OOnmunoi craTucTH4ecKoH OOpaOorKow (°) HaxoqMJH 
cpeyHHe NorpelinoctTu u KosdpuuueHTH! Koppesauun (r). Haltigqennpre 3Haven) 
KOHCTaHT 3aMecTuTeseli ¢ uv As mpuBeyeHbt B TaOl. 4. CoorTBeTcTByIonl 
KOHCTaHTbI peakUHii p H 3HaveHua pK, HM fr MUpuHBefenbl B Tad... 

Ha puc. 1—3 mnpuBeqenbt npampie pK = [(%s). 

Kak BUJHO H3 MIpHBeeHHbIX aHHbIxX, Popmysia [ammetra coOrofaeTca : 


KOHCTaHT HOHH3aIlMH, KUCOT tboctbopa c xopouleH TOUHOCTHIO *, 
VucrutyT 9eMeHTOOpraHHuecKkHX CoeHHeHHH Ilocrynuse 
AkaylemuH HaykK CCCP 24 IV 1956 
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75, 4231 (1953). 4 A.C. Mitchell, J. GhemSoc., 117, 957 (1920). © Fo W.ogm 
Theat tap Elee Ine SeilCalveuieSne Rae N oe saes.Zcealudciuneh deen CliemiaeS 0Camn] ODA 
$W. D. Kumler, J. J. Eiler, J. AmiChem. Soc., 65, 2355 (1943). 7 Mr Vigum 
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* ‘s 
JIHWIb KuCHOTH, ComeprKame CF3- ua CCls-rpynnsl, ator CYUECTBEHHbIe OTKJIOHEH 
MANeCKO BbIXOMAMHE 3a MpeNesibl OLIHOKH OMbITA. 
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PHSHYECKAA XHMH A 


HM. A. BATOUKAS 


BOCCTAHOBUTEJIBHbIE WH OKMCJIMTEJIBHbBIE CBOMCTBA 
APPYHAMPYFOWIETO ATOMAPHOFO BOJOPOAA HA MNOBEPXHOCTH 
~NOJIAPH3OBAHHOrFO 3QJIEKTPOJIA B WIEJIOUHbIX PACTBOPAX 


(ITpedcmaéaeno axademuxom A. H. Ppymxunoim 24 1V 1956) 


B npefbiqymeli padote (1), nocBaAleHHOl ucceqOBaHHio BAMAHHA JUudbbyu- 
‘pylollero aTOMapHOrO BOMOpOfa Ha NOTeHUHa NOMApPH3OBaHHOrO 2KeNesHOrO 
eKTpoya B 5 # pactBope NaOH, amu O6piio MoKa3aHo, “TO IPH HW3KUX 3Ha- 
HMAX NepeHallpAKeHHA BOMOPOa H aTOMAPHbIli BOLOPOA uposBAAeT BoccTa- 
IBUTEJIDHBIC CBOHCTBa, yBeIMuHBaad 7. Ilo Mepe ypemMuenua 1 BOCCTaHOBH- 
JibHble CBOHCTBa ero BCe MeHee CKasbiBaloTca, H pH 4 ~ 0,4 B aTOMapHbIit 
OPO upakTHyeckH He BAMAeT Ha 7. TIpu 
Je OoublleH KaTOJHOH Momspusayun MbI 
WOAH ca6oe OKUCIUTeMbHOe JelicrBue 
*OMapHOrO BO,Oposa— Audhby3sua aTomap- 
: BOMOpOMa CONPOBOXaslacb NOHWKeHHEM 
‘Ha jluddy3HOHHOH cTOpOHe Ha HeCKOJIbKO 
ANMMBOMbT. TOT apekT, BEPOATHO, MOXKHO 
IO Obl YBeJIMYHTb, MOBbIIMAaA yj HW COxpa- 
1A IIpH 9TOM OTHOWIeHHeE CKOpOCcTH ToToOKa 
ipdpyHAMp yrollero Bosopoya / K NOMApUsyt10- 
eMy TOKY Ha udpy3HoHHO crTopone i 
JE2KHUM. OHAKO B YCJIOBHAX IIPOBOJMMbIX 
{MH OFIbITOB MbI He MOTJIM 3TO OCYLIeECTBHTb, 1 Pil Bua 
/AYYH OF PaHHYCHHBIMH BBOSMOXKHOCTH MAIb- | Teen Oe 


Hero MOBbINeHHA I. BOJOpOa Ha Y Ha %ewlese, OTPaRveH- 
CiBUr NOTeHIHaa B OTPHUAaTeIbHY!O CTO- yom cauHnomB5 4 NaOH. ab—i= 


HY TO] BIMAHHeM JupphyHAMp yroulero BOMO- = =5-10-® a/cm?, J = 20-1074 a/cm*, 
a 3ABHCHT OT TOPMOXKeHHA peak pa3- Ger a a ae Pea, 
, = 0°10 * a/CM", £=—VU; ——t=o: 
aa H,O + e-> Hage + OH’ BesmegctBue Pian pl Geen hI he 
SCJIHUEHHA SaNOJIHeEHHA NMOBepXHOCTH Haze = 5.10-6 a/em?, [=0; kl—i= 5-10 
yCKOpeHHA OOpaTHOH peakKUMH — MOHH3SalMH = sa/em®, J = 8-10-* a/cm? 


[copOupoBaHHOorO Boopoya. CyBur MoTeH- 
{aJla B IOJIOMKUTEJIbHYIO CTOPOHY OlpefeHeTCA YBeJIMYeHHEM CKOPOCTH dJIeK- 
yoxuMuYecKoH ecop6unH Hage + HO + e— H,-+ OH’ u 3amejnennem 
paTHol peakuuu. Llenbio HacTosmeH paOoTb Opll0 co3qanue ycuIOBMH, mipu 
TOPIX MOMKHO OblIO Obl HOCTATOUHO YETKO BbIABHTb OKHCJMTCJbUbIe CBOHCTBA 
(pbyHAMpyroulero aToMapHoro Bo_opora. Ja sTOrO B MepByto OYepesb OpIV10 
IOJIb30BaHO OTpaBsleHHe Audy3HOHHOM CTOpOHb! 2%xKesesHOl MeMOpaHbl CJle- 
MH CBuHIa. Meroquka u3sMepeHuit OcTaBaslacb Npexuel (*). PesyibTaTbl M3- 
speHuu BIMAHHA AudpyHAMpyrollero BOMOpoya Ha H Ha Kevlese, OTPaBJeH- 
M CBHHWOM, B pactBope 5 # NaOH mpuseyenpbi na puc. |. Ilo ocu aOcuHcc 
JIOHKeHO BPCMA B YacaX, MO OCH OpAMHAaT — y HA ucpysHOHHOH CTOpoHe. 
EPHbIMH KPy2XKaMH OOO3HaYeHb! 3HaYeHHA 7 B OTCYTCTBHE nuddby3un, Oeuibl- 
4— ph HamHuHH Audpy3suv. y Ha 2Xemese, OTPaBJICHHOM CBHHIOM, ODIO 
1 50—90 mB Oonbiue, eM Ha UHCTOM %*Kese3e, TAK YTO TAKOH BIeKTPOY Cenyer 
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pacCMaTpHBaTb Kak 2KeJIeSHbIM, a He KaK CBHHWOBbIM. M3 pucyHKa BHAHO, ii 
mpH y= 0,160 B To, BAMAHHeM mubpyHAupyroulero BOfopoa SHaveHHe | 
noppilasocb Ha 11 mB, npa 7 = 0,440 B noHM>Kanocb Ha 10 MB H TIpH NPON 


ui} 
8 8 
~a6- AT 
ob 


Kel 
~Q55 por Fe 
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XKYTOUHOM 3HaAYeHHH qj He H3MeHsAIOCb. Creqy 
3aMeTHTb, UTO B HacTOAWeH padore MbI He 
6mtoanH NocTosHcTBa OTHOWeHHA //t IPH pa 
JIMGHBIX MOMApH3aluax WudpysHoHHon cTOpI 
Hbl. [IpHOmu2KeHHO MocTOAHHBIM Opiio J, ch 
OBaTeIbHO, OTHOWeHHe //f C POCTOM NOJAP 
3a Mayaso. 

Jjamee HaMH ObIIO HCCeqOBaHO BJIMAHI 
qubpyHyupyouwero aToMapHoro BOoposa | 
NOTeHUMAa BIeEKTpOa, Ha KOTOPOM ObIJIM- BbIG 
XKeHbI TaJIbBaHHYeCKHe OCaKH OJOBa WH WHHK 
Ja 3TOrO Mepe{ OMbITOM Ha 2KeJIe3HbIe MeMOF 
Hbl HAHOCHJIH H3 BaHH, He cOfepKalllux 1 
BePXHOCTHO-aKTHBHbIX BellecTB (*), raJibBaHH 
CKHe OcayKH On0Ba TomUHHOl 3-10 cm 4 OM 
Ka TOMULHHOL 3-107 cm. OcaqoK c NouApusalt 


Puc. 2. Banaune quddynaupyio-  OHHOM CTOPOHbI MeMOpaHbl yfaJIAJICA COJIAHE 


mero BOfopoqa Ha 4 BCAyYAae KYCMOTON. 


MemOpaHa IIpoMbIBaJlacb Bax) 


PaibBanHdecKkoro OcaqKa Of0BA nenerHaHHOH BOOM HM BbICYIWHBasacb PHAbTI 


B 1 4 NaOH. ab—i=5-10- , 


OyMaroH. ONbITbI! MpOBOAHJHCb | 


—i,=5-10-4a/em?, J=0; cd—i = pactTBope | wm NaOH. B cayyae ocayka o0 
== 0-10~ a/em?, J =5-10-4a/em’; pu i = 5.1074 a/cm? x Obin0 Ha 0,240 B BBI 


CD — i=5-10-> a/em, [2=0; kl — 
St ele, eyfowe I Bot 


IT=0; 9g, = — 0,22 B Oca]{KOB 


BOOpO MOHWxKaeT Y; B CyYae WHHKAa 
apekT Sombuile u WocTuraeT 60—70 Ms. I]o Mepe yMeHbIUeHHA 7 OKHCHTEd 
Hbl€ CBOHCTBa aTOMapHOro BOJOpOsa NposBAioTcA Bce MeHbIUe. Hamm 


MepeHHA IPH HH3KHX 3HadeHHAX 7% ObI- 
JIM OPpaHWueHbI CTalMOHApHbIM TOTeH- 
UHaJIOM oOcaqKa B pacTBOpe IWeJIOUH. 
IIpu Hanecenuu Oouee TOJICTHIX OCAKOB 
OJOBa MH WHHKa 7% CYU[eECTBeEHHO He BOS- 
pactasio M0 CpaBHeHHIO Cc % Ha TOHKHX 
COAX, HO WUppy3uA BoMopoya nafasa, 
HU atpspekT JelicrBua pudpyHAUp yroulero 
aTOMapHoro BOOpoya YMeHbIlacs. 
CielyeT UMeTb B BUY, OCOGeHHO B 
cayyae TaJibBaHHYeCKHX OCAaKOB, UTO 
WuppyHAUp youl BoFopo MoxeT pe- 
KOMOHHHPOBaTb H BbIJeIATHCA B Tiry6o- 
KUX Mopax HM TpelllMHax, MOBepXHOCTb 
KOTOPBIX He COMpHKacaeTcA C 3IeKTPO- 
JIMTOM H, CJleOBaTeJIbHO, He ABJIAeTCHA 
30HOH IICKTPOXHMHMYeCKHX peak (°). 
B 9ToM calyyae judpyHAUpyrIouMH BO- 
Opoyq He OyyeT BAMATb Ha MOTeHIIM- 
all QJIeKTpoya. QTO ABMeHHe MmpHjaer 
HallMM H3MepeHHAM TOJIYKOJIMUeCTBeEH- 
HbIM XapakTep. Mpl MOxKeM CpaBHHBaTb 
adeKT JeHcTBHA ATOMapHOrO BOROpoa 
Ha % IPH pa3JIMUHbIX 3HaYeHHAX ero, 


yeM Ha UHCTOM 2Kevlese (pc. 2), a B cuTy4ae Ocal 
alem?: KL —i=1,2-10~ a/em?, Ka WHHKa Ha 0,330 B (puc. 3). B mpucyTcrs 


O0Ba HM WHHKa yUudpyAAUp yrout 


-Q5 


/ ey 3 4 ua. 


Puce. 3. Bauanne AnbpyH_ANpyimero B 
nopoya Ha ) B-~ cuJy4ae LasbBaHHYeCcKO 
ocanka wHHKa B 1 # NaOH. AB—i- 
=90-10-4 a/cm?,J=0; ab — i =5-10-4 a/om 
I = 12-10-4 a/em?; CD — i = 5-10-5 a/om 
I=0; cd — i=5-10- a/cm?, J =7-10-4 a/c 


HO-He MOXKeM OlpefeHTb aOcouOTHOe 3HayeHHe pH AanHom 4. Mpr mprrannc 
ONpefeIHTbh BIMAHHe AupyHUpyoulero BOROpoAa Ha yY Ha aMasIbraMe OJOE 
HM WHHKA, BbICAKUBAA PTYTb Ha TabBaHHYeCKOM OCaKe OIOBa H WHHKa. 4H 
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ee CUHLIX TaKHM OOpa30M aMaJIbraMax ObIIO OU3KO K % Ha PTYTH, OHaKO 
aTOMaPHbId BOMOpOA yepes Take cmou‘He mpoxogqun. Bpijerenne mudpyuyu- 
Pytollero Bofopoya Ha AuiysHouHol cTopoue Bcerya COMPOBOXKalocb OTCAH - 
BaHHeM OCa{Ka C MOBEPXHOCTH 2Keuesa MH CHMKeHHeM 74. ANamorMyHoe aBneHne 
HaOsOfaloch Mp HaHeceHHH rambBaHMyecKOrO ocayka CBHHIa Ha qudpysuon- 
HY!O CTOPOHY >2KelesHoli MeMOpauHbt. 

Ecau cranyapTuo oOpadoraHHyio »xeesHyIO MeMOpaHy Tlepeyl ONbITOM mpo- 


TpaBUTb B pacTBOpe KHCJIOTHI, a 3aTeM B TeyeHHe 10 MHH. KaTOMHO OJ pH30- 
BaTb B HacpllleHHoM HgO pac- 


pore 5 # NaOH, to y wa Ta- 
KOM 3/ieKTpoye upu 7 = 5-104 
a/CM> BO3pacTaeT MO cpaBHe- 
HHI0 C UHCTbIM 2%Kee30oM Ha 
J,2 B*. Pesynbtatpl usyaenua 
BJIMAHHA ATOMAPHOrO BOAOpoRa 
da OTPaBJIeHHbIM PTYTbIO 2xe- 
Me3sHbIK SIEKTpOX TpHBeeHbI 
Ha puc. 4. 13 pucyHka BuHO, 
4TO Ha TaKOM 93JIeKTpoye pH 
BbICOKHX 3HaYeHHAX 7 BeCbMa 


CHJIbHO IIPOABJIAIOTCA OKUCJIN- cM cet” 

TeJIbHbIe CBOMCTBa aToMapHoro) 4 

300poya, HampuMep, mp 

t=5-104 a/cm? u yn = 0,62 B Caf ft 
aTOMApHBIii BOMOpOA cHuxKaeTy = ~47b fobsoh vata 
4a0,14B**. To mepe ymenpuse- 4’ [ : 

4HA 7 OKMCJIMTeJIbHbIe CBOMCTBA wee 
ATOMapHOro BOsOposa Maqavwr, / 2 Z 4 F vac 


a IIPH 3HaYeHHAX NOTeHUHaJa, Puc. 4. Bauaune tubdyxaAupyroulero Bowoposa Ha 
5JIM3KAX K OOpaTHMOMy BOJO- 7% Ha *Kesese, OTpaBneHHom ptyTbIo B 1 4 NaOH. 


_ AB—i=5-10-*a/cm?, [=0; ab —i = 5-10-4 a/cm?, 
DOMHOMY SJIEKTPOAY, aTOMAP- 740.404 ajem?: CD —i = 5-10 ajem?, I= 0: 
HbIli BOMOpOA BeyleT ceOA Kak oq j = 5-10-* a/em®, 1 = 35-10-4 a/em®: KL —i = 
30CCTAHOBHTeJIb, MOBbIMAad yn. =5-10-? a/cem®, J=0;kl—i=5-10-? a/em?, T= 
Ecau pTyTb Ha Kejleso Bbica- =20-10% a/ew’; MN—i=0, I =0; mn—i=0, 


— 7.10-4 2 
KHBaTb OOJee ITesIbHOe Bpe- FAA 2s 


MA, HallpHMep 30 MuHH., TO 7 
4a TaKOM 3JIeKTpOjle OKasbiBaeTCA Ha 0,35 B BbILe, JEM Ha YHCTOM 2KeJlese IPH 
i =5-10 4% a/cm?, 4 CHMKeHHe y NOX BIMAHMeM AudpyHAUpyrowero Bosopoya 
gocturaet 0,25 sn. Ha Tako 3JleKTpojle pekpaleHHe Audpy3Hu He NpHBoynt, 
HaKO, K NOJIHOMy BOSBpallleHHI0 y K HCXOJHOMY 3HaYeHHIO. QTO, BepOATHO, 
°BA3AHO C VACTHUHbIM OCBOOOKJCHHEM MOBEPXHOCTH OT PTYTH BO BpeMA OTIbITAa. 
Uccnenopanie BJIMAHHA 3aMOJHEHHA MOBePXHOCTH SeKTPOsa Hance Ha KHHe- 
(HKYy QJIEKTPOXHMMYeCKO"O BbIJeJIeHHA BOMOpOa Ha pTyTH, cepeOpe HMequ BI! x 
H2SO, Opisio MpoBeseHo HHbIM MeToJoM Tepuuiepom u Mesem(*). SanouHeHHe To- 
3ePXHOCTH U3MeHAJIOCb BO BPeMCHH IPH MOCTOAHHOM HaJIOXKeHHOM MOTeHUMae 
3 pesyJbTaTe MpoxoxKfeHua ToKa. ABTOPHI IIPHINNM K BHIBOAY, UTO B ciyyae 
epeOpa 3alouIHeHWe MOBePpXHOCTH OOseruaeT Mpomecc BbIAeeHHA BOMoposa. 
B KHCJIbIX pacTBopax HaM 0Ka He yalOcb OOHAp yXKHTb BAMAHHE AupyHIH- 
yyiolero BOJOposa Ha y Ha BbIIMeyKa3aHHbIx SleKTpofax. Pauee (*) MbI B crly- 
ae UHCTOFO 2Kese3a OOBACHAIM 9TO ABJICHHe OICTPbIM yaseHHem AuppyHAMpy- 
olllero BOJOposa C HOBEPXHOCTH 3/IeKTpoa NyTeM pekoMOMHauMN. OAHaKoO CJle- 
lyeT TaK2Ke HMeTb B BUY, ITO BKHCJION cpefe, U3-3a MeHbINeM CMayuBaeMOCTH 


* Tleppbie OMbIThI NO BIHAHHIO AubdyHAMpytoulero Bosoposa Ha CTallHOHapHbIH MOTeHWMAa 
Keyle3a, OTPaBJICHHOFO PTYTbIO B pacTBope WeOUH B Halle abopaTopuu Obl MpoOBeeHbl 


>. A. Jiepunon. 
** TIo ycruomy coo6uenniol. A. Upiranopa (MucTutyT XHMHu AH Y3CCP), on TakxKe Ha- 


WHONLAN CABUT B MOMOMKUTEMbHYIO CTOPOHY MoTeHUHAaNa WHpPpy3HOHHOH CTOPOHbI! 2%Kese3HOH mMeMO- 
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NOBEPXHOCTH, MY3bIPbKH, OOpasylolecaA B MeCTAaX BbIJeTeHHA LUpPPyHAMpyio) 
UleroO BOJOpofa, MOryT OJOKHPOBaTb yCTbA NOP WH 3aTPYAHATb NPOABUKeHHE 
aTOMapHOro BOJOpOfa MO NOBepXHOCTH IJIeKTPOMa K MeCTaM, Ha KOTOPBIX Hed 
peakuua (°). 

Tlonp3yiocb Cly4aeM BbIPasuTb rayOokyto GsarofapHoctb aka. A. H. Ppymi 
KHHY 3a COBeTHI H IeHHOe OOcyXeHHe H3JIO%KeCHHOH padorHl. 


UucrutyT cbusnuecKoH XHMHH Tlocrynua10 
Akayemun HayK CCCP 24 IV 1956 


UHMTHPOBAHHASA JIATEPATYPA 


1VY. A. Baronxkaa, JAH, 107, Ne 6 (1956); HW. A.BaronKxaa, A.H. ® p ym 
KuH, JAH, 92, 979 (1953). #7 B. WH. Jlatuep,H. T. Kyapsasues, Ocnosr 
rambBanoctrernu, 1953. 3M. Stackelberg, H. Bischoff, Z. Electrochem.) 
59, 467 (1955). 4H. Gerischer, W. Meh], Z. Electrochem., 59, 1049 (1955). | 
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Jloxnagn Akagemuu nayx CCCP 
1956. Tom 110, Ni 3 


@®HSHYECKAA XHMH A 


A. A. BEPJIHH 


O XHMMH AKTHBHDBIX MOJIEKYJI, OBPASYIOLIMXCA 
MPM MEXAHHUYECKOM JECTPYKIMH NOJIMMEPOB 


(ITpedcmaeaeno axademuxom A. B, Tonuuesrim 7 IV 1956) 


B HacTosilee BpeMA HMEIOTCA MHOFOUNCJeHHbIe anHble, WOKasbiBaroulue, 
TO IpH MeXaHHYeCKOM H3MeJIbYeHHH NoJMcTupovia (*), KayuyKa (7), NOMBYHUMI- 
weTata (*), menuonosp (*), Kpaxmasia (°), GenkoB (*) H _pyrHx BbICOKOMO- 
eKYJIAPHbIX COCAMHEHHH HaOsiOfaeTCH JecTpyKUMA NOMHMepHbIX weneli. 

MexaHnuecKWH KpeKHHr MaKpOMOsleKyJI pH NOMOsIe B KOJJONAHOM usM 
{apoBOH MeJIbHHUWaX, a TaK2Ke IPH BaJIblleBaHHH MpoTeKaeT HavOoslee HHTeH- 
4BHO IIPH TeMllepaTypaxX HW2Ke HHTepBaJla BA3KO-TeKyYero COCTOAHHA, Tak 
aK IPH 9THX YCJIOBHAX CHJIbI MEXKMOJEKYJAPHOFO B3AHMOJeUCTBUA 3HAadHTeJIb- 
O MIpeBbILUalOT MpOUHOCTb KOBaJICHTHOH CBA3H. OWHaKO Mex aHuyeckasl lecTpykK- 
HMA MA@KPOMOJIeKYJ1 BO3MO%KHA Take IPH OMNpeeJIeHHbIX Me€XAHHYECKHX BO3- 
eHCTBHAX Ha paCTBOpbl NOJMMepOoB. Tak HallpHMep, cHJla TpeHHA, pasBHBalo- 
{asica pH Teyenuu 0,05% TerpadHHOBoro pacTBopa NosmcTupola (Mcp = 
=6-10°) uepe3 MaTHHOBbIM KaluJWIAp, OOyCJIOBJIHBaeT KpeKHHr MaKpOMoyle- 
yul, YTO IPHBOAHT K CHHKeHHIO yJebHOK BA3KOCTH Ha 30% (°). 

SHaUHTeJIbHbIe PpajHeHTbl CKOPOCTH, CHJIbl TPeHHA WH KaBHTallMH, pa3sBHBalo- 
[HecH IPH JeHCTBHH Ha paCTBOPbl NOJMMepOB YJIbTpasByKa Cc YaCTOTaMH 
opayka 200—300 Kru, OOycJIOBJIMBaIOT MexXaHHyecKHH KPeKHHI MaKpoMouie- 
Yul HOJIMCTHpOJla, Kay4yKa, NOJIMBUMHMJalleTaTa, WeJJOO3bI MU pAa Apyrux 
bICOKOMOJICKYJIAPHbIX CoeyqHHeHHH (° 1°). 

Hegasuo ObIslo ycTaHOBJeHO, YTO pH nepeMewmMBaHHuu 20% pacTBopa MO- 
MMeCTaKPHJIOBOH KHCJIOTbI CKOPOCTHBIMH MellaikKaMH (12000 06/mun) 3a 2 MuH. 
Je@uIbHad BASKOCTb NOJMMepa CHHKaeTcA Gosee vem Ha 60% (7°). 

Pa6otamu HallieH saOopaTOpHH MOKa3aHO, 4TO JaBJIeHHe, pasBuBalolleecHA 
PH 3aMep3aHHH BOsbI HIM PasoBOM Nepexoje pxAa Apyrux pacTBopuTesen 
jampuMep, 6eH30a), OOycOBJIMBaeT MeXaHWYeCKWH KpeKHHIr MakpoMouJieKyiJI 
OJIMMepOB (KpaXMaJI, 2KeJlaTHH, MOJMCTHPOJI, NOJMMeTHJIMeTaKpHarT). 

YMenbuleHHe cpesHeH CTemeHH NOJMMepHsallMu Mp HH3KOTeMMepatT ypHOU 
Opa6oTKe HaOyxlueH B BOJe HIM pacTBopax MlelOvVeH MWe IOMO3bI OTMeYaJIOCb 
paoote H. UW. Huxuruua wu II. I]. Kaenxosoli (**). 

MexaHvisM JeCTpyKUMH NOJMMepoB Tp MexaHHuecKHux BO3JICHCTBHAX J{OJI- 
eH OlpeyemATpca: 1) xuMuyecKOH TIpuposon MakpoMmouiekysl, 2) (pusHdeCKHM 
OCTOAHHEM TowuMepa, 3) cpeqoH, B KOTOPOH MpoTekaeT pa3pbIB NOJIMMepHbIX 
eneH. 

YuuTbIBat, YTO MAKPOMOJICKYJIbI NOJIMMepoB MOryT COfepKaTb B OCHOBHO! 
el KaK KOBaJICHTHbIe, TaK H HOHHbI€ CBA3H, BOSMOXKHbI TPH OCHOBHbIX MeXa- 
W3Ma KPeKHHra MpH jlelicTBHH MeXaHMYeCKHX CHJI: PaquKaJIbHbIi, HOHHbIM 

paj\uKaJIbHO-HOHHBIH. 

IIpv mpoBeqeHHH MexaHHyeCKOH JeCTPYKIMMM B cpefle BOsAyxXa WH XUMMUe- 
KU PeaKUMOHHOCHOCOOHOrO pacTBOpHTeA Hap Aly C MeXaHHYeCKHM KP€KHHTOM 
OLyT NpOTeKaTb AKTHBAPOBaHHble Mex aH MYeCKHM BOS IeHCTBHEM TIpOleccbl OKHC- 
UTeIbHOH JeCTPYKUMH, alKoromusa, rH~pouMsa UT. U. ("). OTH peakuHN He- 
OXOJMMO YYMTHIBATh IPH MCCJeOBaHHM TOFO HJIH HHOrO MeXaHO-XHMHYeECKOTO: 
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mponecca. [Ip coorBercTBy!0U{uX YCOBMAX (MCKJIOYeHHe KHCMOpOfa, CHHKeCH 
TeMMepaTypbl, IpHMeHeHHe HHepTHOHK cpefbl) yKasaHHble XHMMYECKHE IIpeBpa 
HHA MOryT ObITb CBe[eHbl K MHHHMyMy. 

OSpa30BaHHA MOJMMepHbIX paquKaJoB («MaKpOpauKaJOB») MOXHO ork 1a) 
B TOM cjly4ae, Kora WelH NOJMMepoB COfepKaT JIMWIb KOBAJICHTHbIC CBA 


| 
\ | 
i} 
| 
| 
| 


BAUR ETCH EEE CHy— Ry WY bee ROH) CLR ee | 


i 

1 

1 

: 1 

B Tex cjly¥aax, KOrga B COCTaB NOJIMMepHOK Welw WIM TpeXMepHou a 
TYPbI BXOAAT MeHee MpOUHble HOHHbIe CBA3H, HIM MpOWHOCTb HOHHbIX CBA3E 
CHM2KeHa HaJIM4HeM Cpefbl C BLICOKOH JHIIeKTpHYeCKOM MOCTOAHHOH, say | 
BepOATHBIM MeX AHHYeCKHM KPeKHHP MAKPOMOJIeKyJI C OOPa3OBaHHeM MOHHBIX CO 
uHeHHH: 
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Hakouell, UPHHUMMHaIbHO BO3MOXKHbI Cy4aH, KIPa paca MakKpoMoJé 
KyJI MpoTeKaeT 10 HOHHbIM H KOBaJICHTHbIM CBA3HM C OOpas0BaHHeM pajKad 
HOHOB. 

OOpasoBaHHe pH MWwlacTHKaWWH WIM M€XaHHYeCKOM H3MeJIb4UeHHH Opraki 
4YeCKHX TOJIMMepOB MaKpOpayHKaJIOB HM BO3MOXKHOCTh HX XHMHYECKHX MpeBp: 
Ie€HHit OTMedalacb B paOoTax CoBeTCKHX HccueqoBaTeen (1%,14). [Ipencrapsex 
O paj[dKaJIbHOM M€XaHH3Me KPpe€KHHra MAKPOMOJIeKyJI MPH MeXaHH¥eCKOM pa 
PbIBe NOJIMMepHbIX WeleH MOATBepxKaeTcA OOJIbIIMM UHCIOM SKCIePHMeHTAa. 
HbIX (PaKTOB H B TOM UucIe (14, 1°) HHHMMHpOBaHHeM NoOsIMMepHsallnA MpoLy 
TaMH MeXaHOJeCTpyKUMH MOAMMepoB, B3aMMOJeHCTBHeEM TaKHX jeCTpyKTaTe 
€ MOHOMepaMH H aKkUelTOpaMH CBOOOAHDIX PaMKaNOB, CMOCOOHOCTbIO Take 
NpOAyKTOB K MOJIMpeKOMOHHAlMH UH T. OT. | 

OcHoBblBavch Ha MMeIOWIMXCA, WOKa elle BECbMa HE MOJIHBIX JJaHHbIX O CBO! 
CTBaX TIOJIMMepHbIX pajuKaoB (*%), MoxKHO yTBepxaTb, YTO OOpaso0BaBIMeEC 
TIpH MexaHHyeckoOH JeCTpYKUHH MOHO- HU OMPaUKaJbl JOM XKHbI OTIMGATHCA ¢ 
HH3KOMOJIeKYJIAPHbIX TOMOJIOrOB MeHbILeH NOABHXKHOCTHIO, OOJIbIeH Mpojo? 
XKHTCJIbHOCTbIO XKH3HH HW MeHbIUeH  peaKIMOHHOCHOCOOHOCTbIO BCJIeJCTBE 
TIPOCTPaHCTBeHHHIX TpyHOCTeli, OOYCJIOBJIEHHBIX FHOKOCTbIO Makpopayukas! 
HbIX WeneH, HaslM4uveM OOKOBbIX py HW OTBeTBJICHHH. 

Hcnob30panve MeXaHW¥eCKHX BO3eHCTBHH Ha NOMMep [WIA Hanpapue: 
HOrO AKTHBAPOBaHHA erO XHMHYeECKHX MpeppallleHuh HU OcObeHHO XHMHMUeCKE 
peakUMH MOJIMMepHbIX pajuKaJlOB, OOpa3s0BaBIIHXCA TPH MexaHMyecKOH JK 
CTPpyYKUMH MaKPOMOJIeKyJI, OTKPbIBaeT HOBbI€ BO3MOXKHOCTH JIA pasBUTH 
XHMHH M TEXHOJOPHH MpMpOMHbIX H CHHTETHYECKHX BbICOKOMOJIEK YJAPHBIX CO 
yWHHeHHH. 

Makpopayukasbl, O6pasoBaBlivecd Mp pasIMUHbIX THNaX MexaHMueckKor 
KpeKHHra MOJIMMepHbIX ele, MOryT ObITb HCMOIb30BaHbl KaK MHMMMAaTOp! 
NOJIMMePH3allH HW WenOJIMMepu3alluu, AKTHBHbIe peareHTbl IANO YYeHHA HOBBI 
THNOB CONOJMMepOB MIpH B3aHMOJeHCTBHH He TOJIbKO C MOHOMepaMH, HO H 
MakpopayuKaJiaMH j[pyrux MOIMMepos. 

Bompuiod HNTepec TakxKe MpHoOperaior peakuMM MepeqauH WenH OT MaKpc¢ 
paquKaIOB K NOJIMMepaM. OTH Mpolecch) OTKPbIBaIOT GOJIbIIMe BO3MOXKHOCT 
IIA peryMpOBaHHA CTeNeHH KPHCTaJIMYHOCTH M CHHTe3a pa3BeTBJICHHDbI 
BbICOKOMOJICKYJIAPHbIX CoeqMHeHHH. Mexannueckuli KpeKHHT TpyHO pacTBopl 
MBIX MH H€PaCTBOPHMBIX NOJMMEPOB MOSBOJMT HCHOb30BaTb TAKHe JeCTpyKTé 
TbI JIA NOJYYeHHA HOBbIX TEPMOPeaKTHBHbIX CMOJIAHBIX KOMNO3HILMH. Mmerourne 
CH MOKa elle PaspO3HeHHble WH HENOJIHbIe SKCHEPHMEHTAJIbHbIC JLAHHbIe MOSBOUIF 
10T YTBep*KaTb, YTO AKTHBHBIC MOJIEKYJbl, OOPasyiolivecA MPH MexaHHuecko 
AeCTPYKUMH OeIKOB H MOMMCaXapHOB, O6ycAOBAMBAalOT MHOrHe Mpoweccsl, mpC 
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‘TeKalolullde B XHBOM OPlaHH3Me, a TakKe IPR NepepaOorkKe pacruTeJIbHOro Ht XKH- 
/BOTHOTO CbIpbxA. TakHM O0pa30M, HCceqOBaHhaA XUMMGeCKHX IipeBp aulleHuli Ma- 
Kpopay{MKaJIOB CMOCOOCTBOBAaJIM Obl pellieHHIO MHOrHx mpoOsleMm OHOXHMHH, 
‘OMOJIOrHH, MeJHUMHBI. 
| Kak yKa3bIBaslocb, Ip MexaHuyeckoli NeCTp YKUMH TMOJIMMepos, cojlep Kalllux 
B OCHOBHOM el HOHHbIe CBA3H, BO3MOXKHO OOPas0BaHHe HOHHbIX coe/\MHeHUIEL. 
K unculy TakHX MOJMMepoB OTHOCATCA (77) cuuMKaTHBIe CTeKJIa, ac6ecT, NomeBo 
imat, cliola H Apyrve MHHepasbl C NpeoOMaqaHveM TaK HasbIBaeMOl KapKac- 
HOH cTpykTyppr. Anasoru4uHple TIPOAYKTbI MOJIyYaoTcH WH CHHTETHYeCKHM IyTeM 
Ha OCHOBe OpraHHGeCKHX MOJIMMepoB (HalIpHMep, COM NOAMKapOOHOBbIX KHCMOT 
M ABYyX- WJIH NOJIMBaJICHTHbIX MeTAJIJIOB, NOJIMMeTAJIJIOCHIOKCaHbI H T. I.). 
Heyapuo 6bl0 ycTaHOBsIeHO, YTO B pe3syJbTaTe HHTCHCHBHOFO H3MeJIbYeHHA 
NOJIMCHJIMKaTOB OOPasyl0TCA BECbMa P€AKIMOHHOCHOCOOHbIe MpOAYKTbI,KOTOpbIe 
MOLT B3aHMOJeHCTBOBaTb C KOMNOHEHTaMH NMopTslanAuemMenta. Hadsmoqapuneca 
SKCHEPHMeHTaJIbHbIe (PakTbI JlaJIM OCHOBAHHA JIA 3aKJIOUeHHA O TOM,YTO B TIpo- 
mecce MOMOJIa TpoTeKaeT paspbIB HOHHBIX CBA3CH, NPHBOAAWHH K OOpaso0BaHH1o 
MAKPOHOHHbIX CTPpyKTyp Tuma: 


| | 
O O 
| i+ | i- [| ree | 6 
[-—0-s-0—me—| | 2-1-0. es SOS 
| '. é | . 
| | | 


TlomuMepuble HOHBI MOryT urpaTb OoJIbIy!o pOb B KaTasM3e, ayresHu, 
poueccax HalOJIHeEHHA, NOJYYeHHA TeMJOCTOHKUX TOJIMMepHbIX KOMNO3SHILHH, 
POH3BO,CTBe CHJIMKaTHbIX MaTepHaJiOB, a TakxKe pH POpMHpoBaHHH TOpHbIx 
Opoy. 

Ba3upyacb Ha BbILIeH3I0%KeHHOM, MbI IIPHXOJHM K BBIBOJy O TOM, UTO B Ha- 
CToAlee BpeMA Ha3speia HeEOOXOJHMOCTb pa3BHTHA HOBOHM OTpacsIM HayKH — 
MeXaHH¥ecKOH XHMHH BbICOKOMOJICKYJAPHbIX COeqHHeHHH. Pa3sBpuTue pador 
iB OOIACTH UCCeOBAaHHA KHHETHKH HW M€XaHH3Ma MpOMeccoB, NpOTeKalowlux pH 
Pa3JIMYHbIX THMaX MexXaHHyecKOH JeCTPyYKUMH NOJIMMepOB, Tak 2%Ke KaK H3yyeHHe 
MHOPOUHCJICHHBIX XMMHUECKHX TipeBpallleHH OOpa3s0BaBLHXCA MIP 9TOM AaKTHB- 
HbIX MAaKPOMOJIeKyJI, He€COMHeEHHO, OyjleT CHOCOOCTBOBaTb PpeleHHIO MHOrHx 
AKTYAJIbHbIX IIPOOJeM pa3JIMUHbIX OOJlacTelHt HayKH HM MIPOMbILIWJIeHHOCTH. 
— 


Mockopckuli TexHoslorMueckHii HHCTHTYT Toerynnto 
MACHOH H MOJIOUHOK MpOMbIWJIeHHOCTH 6 IV 1956 
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JJokxagn Axagemun nayx CCCP 
1956. Tom 110, Ne 3 | 

| 

| 


PH3HYECKAA XHMH A 


Jum. BJIAQOB 


PETEPOrEHHO-rOMOPEHHBIM MEXAHM3M MPH KATAJIMTHYECKOM 
PACHAJE AMMHAKA | 


(ITpedcmasazexo akademukom A. H. Ppymkunotm 25 V 1956) | 
| 

Bompoc © MexaHH3Me KaTaJIMTHYecKOrO pacnaya aMMHaka Obl HCCIeqOBaH 
MHOrHMH aBTopamu. Bce TeopHu HcxoAAT H3 Toro, 4TO Mpowecc HayHHaeTcs| 
MH 3aKaHYMBaeTcA Ha NOBepXHOCTH KaTanMsaTopa. HackouIbkO HaM H3BeCTHO, 
TObKO XpucTHaHceH (') Ha OCHOBaHHH ONbITOB IIpH BbICOKOM TemmlepaType' 
B KBaplleBolt TpyOKe fomyckaeT cxeMy pactiajla aMMHaKa, CorslacHO KOTOPOH 
BOSMOXKHO BbijeieHie NH-rpynn c moBepxXHOCTH KBaplleBOH TpyOKH HM UX JaJb- 
Heiillee mpeppalleHne B OObeMe peaKIMOHHOrO mMpocTpaHcTBa. Cuyegbl TakHxX 
rpymnm Obl oTKpbiTs! Ppankom vu Palixapyom (?) cieKTpaJIbHbIM aHaJIM30M) 
pH pacnaye aMMHaka B KBaplleBoH TpyOxKe. | 

IIpu uccseqoBaHHH OKHCIeHHA aMMVMakKa Cc KuCIOpoyoM (°) NoswyyeHbl pe-| 
B3YJIbTAaTbI, JIA OObACHEHHA KOTOPbIX OblWIO CeaHO AoMyuleHHe, YTO IPH Kas 
TaJIMTHYeCKOM pacnaye aMMHaka Ha Pt—Rh-npoBosiouke B KauecTBe KaTaJIH~} 
3aTOpa C MOBepXHOCTH TMocMeHeH BbIJeIAIOTCA AKTHBHbIC YACTHIbI, KOTOPbIC 
BIIOCJIe€ACTBHH pearHpyloT S9K30TePMHYeCKH B OObeMe, H YTO KOJIMYeECTBO Tell- 
JOTbI, BbIAeIAIOWeHCA B OObeMe IPH 9TOM peakKUMH, 3HAYHTeJIbHO Coble, YeM 
TIpH OKHCJICHHH AaMMHaka. SOTO JOMywleHve OblwIO NOATBeEPxXeHO OMMCAaHHbIMy 
B HacTosWeH paOoTe ONbITaMH C HeOTPaBJICEHHbIM H OTPaBJICHHbIM KaTaJIH3aTO= 
paMy. | 

OnbiTbl Obi TpoBeyeHbl C TOM %Ke alMapaTypol, KOTOpasd MpHMeHsAAch: 
TIpH HcculeqOBaHHH OKHCeHHA amMMuaka (°). PeakuHoHHad TpyOKa, OjHako, 
Oba CBA3aHa C Ta30MPOMbIBaIOleH CKJISAHKOH C pa30aBsJIeHHOM CepHO KHC- 
JOTOH JIA TMOPOWeHHA HepasiowKeHHOrO AMMHaKa, 3a KOTOPOH HaxoOfHsacb 
ragoBax OropeTKa BMecTHMocTHIO 100 cm® yi H3MepeHHA oOObeMa Tlosyuarolielics! 
TIpH pacnaye aMMMaka a30TO-BO,OpOmHOH cMecH. Cusla WM HalpsxKeHve TOKa, 
pasorpesaromero Pt—Rh-npoBoouKH, U3MepsAyINcb c TOUHOCTHIO JO +0,5%. | 

OnbiTbI ObWIH MpoBeseHbl cyeyioukuM o6pazom. IIpuH mocToaHHO CcKOpocTH 
CTpyH aMMHaka HM IPH pa3JIMUHbIX TeMMlepaTypax KaTau3aTopa or 600 qe 
1210° vsMepsMCb MOUHOCTh TOKa JIA HarpeBaHua KaTasusatTopa (Pt—Rh- 
MpOBOIOUKH), OObeM (B cM?/MHH) TNosyuyatollelich  ag0TO-BOJOpoHOl  cMecH 
MH TemMiepaTypa B OJHOH ToUKe, OObIKHOBeHHO Ha paccrosHuu 10 MM 3a KaTanH- 
satopoM. Ilocue sToro KaTamM3aTOp OTpaBJICA TyTeM MpHOaBlenusa K cTpye 
amMvaka 2—15 cm*/MHH cepoBogopoyqa Han cboctbopoBogopoya (B MeHDbUIeM 
KOJIMYCCTBE), H H3MepeHHA OObeMa Aa30TO-BONOPOMHOM CMeCH, MOLKHOCTH Harpe- 
BalollerO TOKa H TeMUlepaTyp 3a KaTaJIM3aTOPOM MOBTOPAJIMCb Tp TeX 2Ke TeM- 
mepaTypax KaTasM3aTopa. B orjembHOM ombire KaTausaTop Obi oTpaBueH 
MOCPeCTBOM 3JEKTPOJHTHYeCKOrO MOKPbITHA MefbIO HM NOrpyXeHHA B pacTBop 
cysbctpHjyja aMMOHHs. 

B raom. 1 mw wa pwc. 1 HaneceHbl WaHHble cepHii AByx OMbITOB pH cKOpocTH 
aMMHayHOH cTpyH 335 cm*/mMuH H AHHe Pt—Rh-npososouku 11 mm. B I cepun 
KaTaJIM3aTOp He Obl OTpaBseH, a BO I] Obl oTpaBeH 4 cm?/MHH cepoBosoposa. 
MoxXHO BHAeTb, YTO MPH Temmepatypax Bpiue 790° uMeloTcd 3aMeTHbIe pa3guM4HA 
Me@*KY MOULHOCTAMH, OObeMaMH a30TO-BOJOPOAHOH CMecH M TemMepaTypamu 3a 
KaTaJIM3aTOPOM B J\BYX CepHAX ombiToB. Jlannble, MomyyeHHbIe MpH  ompitax 
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Ta6Ouuna 1 


Temuepatypa B °C 


630 710 790 870 950 1015 1080 1150 1210 


a ——— nn 


I]. HeorpapaeHubit KaTanusatop 


OO6bem a30TO-BOAOpo AHOL 
cMecH, cm®/MHH _— 

Temnepatypa 3a kKatauu- 
3aTopom, °C 64 {104 zs 437 «(115268 182 193 200 


MowtHoctb, BT ob 2309]. 2570) 3,90) 5,33) 6,76): 7,98) 8,88). 9,70 
PAP AM OPN 30) 59 82 97 107 114 


Il. OTpapaenHbh KaTasau3atTop 


MoutHoctp, BT 0,90 2,09| 2eI0|) e2594\) 3, (ol) 4,408 5, 80h 7 Ci 9517 
O06 eM a30TO-BOLOpOAHOH 

~ emecH, cm?/MHH — OS) thtbste: A) 9 18 44 77 98 
‘Temnepatypa 3a kaTamu- 

/ 3aTopom, °C 64 {100 Mee 124 1440) 150 164 184 196 


‘¢ KaTaJIM3aTOpoM, OTpaBJIeHHbIM PH, u c KaTamH3aTOPOM, OTPaB/IeHHBIM 3JIeKTpo- 
JIMTHYeCKHM TIOKPbITHeEM MebIO H TOrpyxkeHHeM B CysIb(pH| AMMOHHA, CXOJHEI, 
ako B OOOHX ClyyaixX pH Temmepatypax spre 1100° mpoBonouKa O6bIKHO- 
BeHHO OOppiBaeTcs. 

_ PaccmorpuM 6osiee noqpo6Ho yaHuble Ta6u. 1. Ha nepBpiii Bara OHH Co- 
“OTBETCTBYIOT CYIICCTBYIOWMHM TpeycTaBmeHuam oO pacnaye amMMvaka. Bospuryio 
‘MOULHOCTb JIA HarpeBaHHA HeoTpaB- 


JI@HHOTO KaTasH3aTOpa MO*KHO ObIIO 6 6, 

Obl MIpHMHcaTb TOMY, YTO OfHa WacTD : ere | ae nes 7 
BHEC€HHOH C 3ICEKTPH4YeCKHM TOKOM 2 | 0 4 Bi 
SHeprHu pacxofyeTca Ha paca am- 7] | |_| Pee 
MHaka Ha a30T H Bogopoy. Ha camom aoe we total 1" 
Ke lene pasimaua Mexy MoUwocTA- 0 | a Ae 

‘MH JWI HarpeBaHHA HeoTpaBsleHHoro se (5 ET a OT (Oo CD ie 
'M OTpaBsleHHoro KaTamusaTopop 3Ha- 9) fy P| a 
“SHTeNbHO Oomble, YeM 93TO COOTBeT-  , a ria ek | i : 
cTByeT KOJIMYeCTBY  pacriaBilleroca med eI a 7 
‘ammMuaka. Tak HalpHMep, mpu TeM- gl al Seed ea le i 
iepatype 1015° mpH omvcaHHoM #0 pf tA oa 
ombiTe Cc KaTaiM3aTopa yHocHTcaA 6,76 2} a} — t+ 

stun 6,76-60/4,18 = 97,03 Kan/muH 60 = 

(1 kan/cek = 4,18 BT), mpuyem nomy- — sap ad BD. BDH TOD 6D. 1210 


-gaetca 82 cm’/MuH a30TO-BOJOposHOK 

-cmecH (pH HOPM@JIbHbIX YCJIOBHAX). Puc. 1. J —neorpaBuenHbiii KaTamH3aTop, 
Tlocne OTpaBJIeHH A KaTajIu3aTopa Tipu I] — OTPaBJICHHbI KaTaJIH3aTOp. @ — MOUIHOCTb 
| wax 10K, 6 — 06beM a30TO-BOJOpOAHOH  cMecH, 
ae 6 — TeMMepatTypa 3a KaTasIH3aTOpOM 
-yuocutca 4,16 Br un 64,00 Kan/mMun 

uM momyyaerca 18 cm?/MuMH asoTo-BogopoqHoH cmecn. Hcxoxa u3 peakiM 


2NHz -+ Ne + 3H, — 22 000 xan, 


aA TlOJLy4eHHA 82 cm®  a30TO-BO,OposHOK cMecH HeEOOXOJ,UMO 
(22000- 82):(4-22400) = 20,40 kan., a aa monyyenua 18 cm? — 4,4] xan. Pa3- 
HOCTb M@2KJLY KOJIMUeCTBAMH Tella JIA HAarpeBaHHA MpOBOOUKH HW JIA pactiaya 
-yacTH aMMiaka B OMBbITe C HeOTPAaBJIEHHBIM HM B OMbITe C OTpaBJIeCHHbIM KaTaJH- 
gaTopom paBHa 97,03—64,00 = 33,03 Kan/MMH, a pa3HOCTb MeKjly COOTBET- 
CTBYIOIMMH KOMIMUeCTBAMH Tella, PaCXOAyeMbIMH TOMbKO [It pacnaya aMMHa- 
Ka, pasa 20,40—4,40 = 16 Kan/mun. [pu stom wHeoOxoMMO MIPHHATb, YTO 
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33,03—16,00 = 17,03 Kan/MMH yHOCATCA cTpyelHl KaKMM-TO JpyrHM oOpasom, 
Yepes MpOMexyTOUHbIe AKTHBHBIC MPOLYKTHI. 

B--Ta6. -2>-"~ Ha~ Puc: 2 HaHeCeHbI COOTBETCTBYIOULHe JJaHHbIe H3 OMMCAHHbIX 

WByx cepuli ‘onpiros. Ha puc. 2 HaHeCeHbl TOMbKO KOMHYeCTBA TEIVIOTHI AIA 

HarpeBaHHsA KaTaJIH3aTopa, NpHyeM 3 

A wale ‘oOmlero KOJIMYeCTBa BHeCeHHOM 9Hep- 

THH BbIUHTaeTCA KOJIHUeCTBO 9HEPrHh 

| WIA pacnaya amMMuaka. Bepxuas KpH- 

tp | [a fe Bad OTHOCHTCA K OMbITaM C HeOTPaB- 

i 444 JIGCHHbIM KafaJIH3aTOPpOM, a HH2KHAA — 

=; c oTpapyeHHbiM. Ha camo HHxKHer 

1 7 eel KPHBOH HaHeCeHbl pa3HOCTH Mey KO- 

sa ART T JIMYeCTBaMH Tella Tp OMMCaHHbIX JBYX 

| | aa) cepHaAX OMbITOB. YMeHbIUeHHe pasHOcTH 

| AQ nocne Makcumyma npn 1080° mpo- 

F YCXOMHT H3-3a Ooee cma6oro BOs eHCT- 

430 = 710 = 790) 870950 «1015 = 1080 = 1150 1210° BHA «OTpaBHTeJI A» nIpH 6ou1ee BbICO- 

Paes 2 KUX TeMMepaTypax, TO BHAHO H H3 

TOrO, TO OTHOCHTeEJIbHbIe pa3JIH4HA 

MexK]y OJlyYaeMbIMH KOJINYeCTBAMHTa3sa pH Oosee BbICOKHX TeMMepaTypax 

YMeHbILUAaIor;cs. 


Ta Our wilmaeee 


Temnepatypa B °C 


630 | 710 


1015 | 1080 


790 870 950 1150 1210 | 
I. HeoTtTpapaeHHbH KaTaIu3aTop 
Q1 12,85] 30,00 | 38,75 | 55,96 | 77,20 | 97,03 | 114,70] 128,48] 139,26 
Qo | — 0,04 2,60 ay | WAZ) | ZOVA|| 2S,00\|, Ads) Bro. 
Qs 12,85| 29,46 | 36,15 | 48,61 | 62,75 | 76,63 | 90,94| 102,28} 114,27 


Il. OTpaBAecHHHH KaTaNIu3aTop 


Qi tae 29,00 | 36,30 | 42,20 | 53,80 | 64,00 | 79,90 | 109,20] 134,53 - 
Q, = 0,22] 0,44] 0,70| 2,20] 4,44) 10,78| 148,86] 240m 
Q. 12,92] 28,78 | 35,86 | 44,50 | 51,60 | 59,59 | 69,12 | 91,34] 107,58 


| 
AQ —0,07| 0,68 0,29) 714: ) vided S t04.) “Lie Beet Ole 3,69 


IlpumeuaHuHe: Q,— 9Heprusl, BHeCe HHasl C 3JICEKTPHUCCKHMTOKOM (KaJI/MHH), Qo—sHeprus, 
pacxoJOBaHHaa Ha pa3JlOx%KeHHe YaCTH AMMHaKa Ha a3OT H BONOPON (KasI/MUH). Qs = Q, — Qo 


Q, OF Q,— To *e, uTO Qi, Qs H Qs, HO TPH onbiTe c oTpaBeHHbIM KaTaJIH3aTOpoOM | 
AQ = Qs — Q;. 

Mo>KHO T0Ka3aTb, YTO ONMCaHHbIe B OOeHX CepHAX OMNbITOB pasyiIM4HA He OOs- 
3aHbI Pa3JIMYHbIM TeIMJIONPOBOAHOCTAM Ta30BolH cpeypbl*. 


* UtTo ONMCaHHble ABJICEHHA He OOSACHAIOTCA (PH3HYeCKHMH MIPHYHHAMH, MOXKHO JOKa38aTb 
pasJIHUHbIMH cnoco6amu. I1poanaH3HpyeM OHH ONbIT, B onbite mpH 1080° c HeoTpaBJIeHHbIM Ka- 
TaJIM3aTOPOM BbiJeiseTcH Ha 53 cM°/MHH ra3a OOuee, YeM C OTPaBJeHHbIM. Ecam WOMycruTh, uToO 
peakUHA MpOHCXOHT TOJIbKO Ha MOBEPXHOCTH KaTayIM3aTOpa, TO MOKHO ceOe MpelcTaBUTb, TO 
ABJIeHHe MPOHCXOAUNT cyelyioulHM OOpasom. IIpu OnbiTe c HeOTpaBJIeHHbIM KaTaH3aTOPOM 3TH 
53 cm? a30TO-BOMOpOAHOK CMecH, NOwyyaroujHecA pH pacnafe 26,5 cm? ammMunaka, HarpeBaloTca 
JO TemnepatypbI nocmeqHero (1080°). IIpu onbite c OTpaBseHHbIM KaTaJIM“3aTOPOM He MeuHee 26,5 cm® 
aMMHaka OCTHTaloT MOBePXHOCTH KaTasIH3aTOpa HU, He pacialaicb, HarpeBaloTcA TakxKe 
10 1080°. 


CpefHaxd MOJbHaA TeMNOeMKOCTb C,, a30Ta, BOLOPOMa H AMMHaKAa JIA TeMMlepaty pHoro HHTep- 


Basia 0—1000° papHa, coorsercrBenHo, 7,47; 7,12 u 11,65. Moxuo BbruncaHTb, uTO C.. a30T0-Bo. 


WOpomHOK cmecu paBno 7,21. Tora pu HeOTpaBNeHHOM KaTamH3aTOpOM 9TH 53 cM?/mHH a30TO- 
BOJOPOAHOH CMecH JOKHbI yHecTH 7,21 -1080-53/22400=18,4 kan/mMnH, a pH OnbiTe c OTpaseH- 
HbIM KaTasIM3aTOpOM 26,5 cM3/MHH aMMHaka JOJDKHbI yHeCcTH 14,9 kaJI/MHH, HJIM a30TO-BOOpOAHaA 
cMeCb, MOvlyYaemMad Ha KaTaIH3aTOpe, MOrvia Ob! yHecTH 18,4—14,9=3,5 kan/mMuH Ooee aMMHaKa. 
YcTaHOBIeHHaA TpH OnbiTe pasHOCcTb paBHa 21,82 Kau/MuH. 
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Kak MOX%KHO ObWIO OXKHJaTb, CTeMeHb OTPaBeHHA KaTaNusaTOpa saBucena 
KONMYeCTBA MpHOaBNeHHOrO cepoBoyopoya. Tak HanpuMmep, B oTje/bHOM 
ire mpH 1080° mp ysenvuenuu KomuyecTBa MpuOaBAemoro cepoBosopoya 
3 qo 15 cm*/Mun ObIIN TOMyYeHbI cuefyloue JaHHble: MPH HeoTpaBseHHoM 
faslH3aTOpe MOUHOCTb 6,01 Br, 91 cm®/MHH a30TO-BOROPOAHOL CMecH H Temme- 
rypa 117° wa pacctosnnu 15 MM 3a kaTaMsaTopoM; TIpu oTpaByleHHOM 
faslu3aTope MolHOcTH 4,58; 3,62 u 3,44 Br, 49; 29 nu 13 cm?/muuH a30T0-BO- 
OMHOH CMecH M TeMMepaTypbl 3a KaTausaTopom 109; 99 u 97°. 
Ha ocHOBaHHM STHX pe3YIbTATOB MOXKHO MIpecTaBuTb TakylO KapTHHy Me- 
1M3Ma paciajja aMMHaKa B yCIOBHAX ombITOB. UactTb u3 AOCTHTIMX MOBepx- 
TH KaTaJIM3aTOpa MOJIeKyJI @MMMaKa pacriaqaeTcd Ha pOMeKyTOUHDIe 
omyKTE! (NH2, NH, N, H), 13 Koroppix nekoroppie uM Bee nepexoyqaT 
ObeM PeaKI[HOHHOrO MpoctpauctTBa. IIpu stom c KaTamMsaTOpa yHOCSTCA 3Ha- 
reJIbHbIE KONMYECTBA Tella — Oomble, YeEM HeOCOXOAHMO WIA pasmoxwKeHHA 
TBETCTBYIONINX KOJIMYeCTB AMMHMaKa. OTJeHBUINeECA OT KaTaH3aTOpa aKTHB- 
€ MPOMeXKYTOUHbIe MpPOyKTbl pearuMpyloT B OObeMe HIM Ha CTeHKax peak- 
OHHOTO cocyya Apyr c ApyroM wsIM Cc HepacnaBlIMMUcA MOsIeKyaMH aMMua- 
Cc OOM CYMMA4PHBIM IIOJIOXKHTEJIbHbIM TEIJIOBbIM 9*deKTOM. OTa peakHg,. 
BCelH BePOATHOCTH, HMeeT [enmHOl xXapakTep. 
IIpu stom qua oObaAcHeHHA Oonee BLICOKUX TeMMepaTyp 3a KaTamH3aTOPpOM 
AMMHAaYHOH cTpye, 4YeM B cojepxawleH 1—20% Kucnopoqa aMMHayHO-KHCJIO- 
\HoH cTpye (°), HeOOXO,HMO MIpHHATb, YTO KOJIMYCCTBO TEIVJIOTbI, BbIJeJAIO- 
Hci B OObeMe PeaKWHOHHOFO MpocTpaHcTBa IPH peakIlHN paciaya amMMuaka, 
IWHTeJIbHO Ooslble, YEM MPH ero OKHCIeHHH. 
‘Uro Ha caMoM jleJle HCKJNO“eHA BOSMOXKHOCTb, YTOObI peakUMA Mmpoucxoyuua: 
[bKO Ha IMOBCPXHOCTH KaTasIM3aTOpa, yKa3bIBalOT HM CJIEMYIOWINe BbIBOJbI V3 
ITHBIX J[AHHBIX. 
IIpu smmHelHow cKopocTH amMuauHoO cTpyH 20 cm/cek u Temmepatype 1210° 
‘KaTamu3atope BbijemsoTca 114 cm?/mun, nau 1,9 cm?/cek a30TO-BO,Opo_HoH 
cu. Ilopepxnoctb Pt—Rh-npoponoyuku 0,02 cm?. IlycTb peakuua mponcxo,quT 
bKO Ha MOBePpXHOCTH KaTasH3aTOpa HW BCe JOCTHTMHe NOBEPXHOCTH MOseKyJIbI 
AMaka pacniajarorca Ha HeH Ha a30T HM BOJOPOf, KOTOPble yXOJAT 3aTeM 
HMOBepXHOCTH BO BCex HampaBseHHax. I]pu TakoM npeycTaBsIeHHH CKOPOCTS: 
‘Mjlaiollieli KaTamM3aTop cTpyH Jom«KHa OpiTb 1,9/0,02 = 95 cm/cex, a amMu- 
oH cTpyH K KaTamH3aTopy 47,5 cm/cex. Ecau jocTuraioujve MW Mok aroulHe 
ePXHOCTb KaTaslHu3aTopa CTpyH HarpeTbl JO TemilepaTypbl kKatTaHsatopa,. 
TBETCTBYIONIMe CKOPOCTH JOJMKHbI Obit 420 nu 210 cm/cex. B Takom curyuae 
{ TOPO, YTOOb! peaKUMA MPOMCXOAHJa TOJbKO Ha NOBeEPXHOCTH KaTamHsaTopa, 
ye? lpHHATb, 4TO Mp MHHeLHOM CKOpocTH aMMHayHOH crpyH 20 cm/ceK CKO- 
Tbh TlocueyHel HemocpefCTBeHHO y KaTaIM3aTopa JlomuKHA ObITh 47,5 cm/ceK, 
© IIPOTHB CTPyH a30TO-BOJOpOAHOH cMecH co cKOpocTbIo 95 cM/ceK, YTO ABHO: 
YPAHO. - ‘ 
Ha ocHoBaHHH OMDbITHbIX Pe3yJIbTaTOB MO?KHO CielaTb HW CJeyIOWMM BbIBO]: 
dakT, 4TO Jin Harpepanua Pt—Rh-npososouku Oo aHHOM TemmepatTypbr 
| OMbITAX C HeOTPaBJICHHbIM KaTaJIM3aTOPOM HeOOXOJMMO SHaYHTeJIbHO OOJIb- 
> KOJIMYeCTBO SHEP, YeM MIpH OMbITaX C OTPaBJIeHHbIM KaTaJI3aTOpoM,,. 
i3bIBaeT HA TO, YTO KaTasIM3aTOp MOET ObITb Tak2xKe WH MePeHOCUHKOM 3Hep- 
W3BHe B pearHpyriouly!o CHCTeMy. 
Buipaxkaio OsaroyapHocTb mpenoyapatemo cbusnku Codulickoro rocyjap- 
2HHoro ynuBepcuteta I]. MapKoBy, oKa3aBUleMy NOMOUIb NpH BbIMHce- 
[X, CBA3AHHbIX C TEMJIONPOBOAHOCTbwWO. 


% 
‘CodutickuH rocyapcTBeHHbId YyHHBepCHTeT Tlocrynn10 
Coun. Bounrapua 7 IV 1955 


UHMTHPOBAHHASA JIMTEPATYPA' 


1 J. A. Christiansen, Handb. d. Katalyse, 6, 1943, S. 306. ? H. Frank, 
Reichard, Naturwiss., 24, 171 (1936). * 7. Baamos, AH, 109, Ne 3 (1956). 
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Jloxnxagp Aragemun nayr CCCP 
1956. Tom 110, Ne3 


PH3HTECKAA XHMI 


B. ®. TAUKOBCKHH 


CTPYKTYPA AJICOPBATOB ®TAJIONMAHHHA! MATHHS 
HA Mgo, Al,O,, ZnO, CTEKJIE WH AX ®JTYOPECHEHIM A * 


(ITpedcmaenexo axademuxom H. B. Beaosoim 17 V1 1956) 


CoppeMeHHad TEXHHKa MHKPOCKOMH, K CO*KAaJIeHHIO, He NO3BOJIAeT HEMOCp 
CTBCHHO HaGOsIOfaTb OTeJIbHYIO MOJIEKYJY. ITO OTHOCHTCA JaxKe K MAKPOMO 
KyJlaM TaKHX BelleCTB, Kak, HallpHMep, dramouManuubl. Tem He MeHee } 
Goslee UACTO HACTOATeJIbHO TpeOyeTca, eCIH H He HellocpeACTBeHHOe Hao jer 
OTJ[@JIbHbIX MOJIeKYJI, TO XOTA Obl NPHOMM3UTeIbHaA XapakTepHCTHKa UX pac 
JIesIEHHA WH MpOCTpancTBeHHOH OpHeHTalHMu, HallpHMep, Ha MOBepXHOCTH a 
OeHTA. 

Ha Takoro pofa BONPOCb! MOKHO OTBETHTb PasJIMUHbIMA KOCBEHHBIMH Me 
jaMH UTO BUAHO, HalpuMep, u3 pa6or (?,°). 

B natiem vcecsieqOBaHHH M0 (bulyopeceHUMH OpraHHyeckKHx MOJIeKyJI— 
pobuida wu praiounanHHa MarHHsA, acopOupoBaHHblxX Ha rTpaHAx oe 
HeOpranHyeCKUX TOPOLIKOB MgO, Al2Os, ZnO, MbI BCTPeTHJIMCb C aHasorHus 
3ajauell B CBA3H CO CIIeKTpaJIbHbIMH CBOHCTBAMH YKa3aHHbIx aycopOaTos. | 
HHTepecOBaJl BOTIPOC: MOXHO JIM Tp NOMOMLH 3JIEKTPOHHOrO MUKpockona 7 
YHTb IPHOJM3HTeJIbHbIe CBECHHA O XapakTepe pacipeesIeHHA OTeJIbHbIX 
JIeKYJI MHrMeHTa Ha KPUHCTasJIMueCKHX TpaHHAX. 

MonomovlekyJJApHoe pactipesesieHHe MOJeKYJI STHX MMIMeHTOB, Kak He 
3alH Hawn olpiTpl (*), Jerko JocTHraeTca MyTeM aycopOmHH UX Ha COOTBeT! 
BeHHOM aj[copOeHTe H3 pacTBopa. OueHb yOOHbIM aCOpO6eHTOM ABJAeTCA ORS 
MarHHaA, Ha KOTOpOH dTasiouWaHHH MarHHA HW XJOpOPHIJ coxpaHAwT Joc! 
TOUHO HMHTeHCHBHYIO dslyopecienunio (5). | 

OkKuCb MarHHsA, KOTOPOH MbI NOb30BaHCb, Spita oT Llepuura c mHHeLHE! 
pa3MepaMu TpeoO/lajaiollero OOJIbIIMHCTBa KpHCTaIMKOB < O,1 p. | 

IIpocrot pacuer, c yueTOM MHHHMaJIbHOM NOBepXHOCTH KPHCTAaJJIMKOB aye 
OeHTa HU MOBEPXHOCTH IIOCKHX MOJIeKyJI PTaOWMaHvHa MarHHa UM XTOpopun 
MOKa3bIBaJl, YTO MPH MpHMeHAeMbIX HAMH NOKPbITHAX aycopOaTHI mIpesc 
JIAIOT COOOM MOHOMOVJICKYJIAPHble COM MOJIeKYJI MHrMeHTa Ha MOBepXHos 
KPHCTAJJIMKOB OKHCH MarHHa. [pu 3TOM NOBepXHOCTb OKa3bIBasaCb asleKo 
HacblleHHoH**. B sToM COCTOAHMM MOJIeKyJbI XOpobussa u dranounauE 
MarHHA OYeHb MPOYHO CBA3AHbI C NOBEPXHOCTbIO OKHCH MarHHA HW OOMAaaloT. 
KOH bulyopecienunelt. [IpounocTb cBA3H HaCTOJbKO BeJIHKA, YTO He aeT BOSMC 
HOCTH 9JHOHPOBaTb aCOpOHpOBaHHble MOJIeKYJIbI B pacTBOp, a pH Momyuer 
aycopOaToB H3 pacTBOpa MOpOlWOK OKHCH MAarHHA MLHOBeCHHO 3aXBaTbIB 
BC€ PaCTBOPeHHbIe MOJeK YuIbI M COBEpIeHHO OcBOOO*RMaeT pacTBOPHTeb OT fl 
MeHTA€. | 


Hacpitienve NoBepXHOCTH, IpH MHOTOKpaTHOH MocAefOBaTebHOM aycop6r 
. 


* AjcopOaTbI BO BCeX CJly¥aAX TOyYaHCcb H3 pacTBOpa | 

** TIpeamouaranocb, YTO NMOCKOCTH MONeKys PTaIOUHaHHHAa MarHHA OxKaTCA Napasaes 
MJIOCKOCTAM KPHCTAJIJIHKOB a\COpOeHTa, CBASbIBASICh CBOHM ATOMOM MarHHA C ATOMOM KHCJOf 
pelleTKH, H¥YTOMOBEPXHOCTb OKHCH MarHHA paBHa 10—15Mm?r, Kak nuspectHo, MoBepxnHe 


pra MarHuHaA MOXKET H3SMCHATLCA B LOBOJIBHO IUHpOKHX mpeweax (oT HECKOJIbKHX KB, MeTPOE 
100 m2r (5), 
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CH MarHHsl (MOKPpbI- 


Puc. 1. J: @ — oKucb Maruus, 6 — ajcopOaT MTaounaHHHa MarHus Ha OKH 


THA, COOTBETCTBYIOMULHEe MOHOCJIOIO), Cae ajicop6ar (pranouHaHHna MarHHA Ha OKHCH MarHHsa (Tlo- 


KPbITHS, COOTBETCTBYIOULHe CTaHH HacbieHHa). JJ: @ — yacrnna oKUCH AJOMHHH SI, 6 — ajcop- 

6aT PrasiouvanHHa MarHus Ha OKHCH aOMHHHA (MOKpbITHA, COOTBETCTBYIOUINe MOHOCVIOI0), 6 — 

afcopOar PraiouvaHHHa MarHuaA Ha OKHCH asiOMuHHaA (MOKPBITHA, COOTBeETCTBYIOMINe cram 

Hacpinentia). ///: a@ — nopomoK Tom4enoro creKia, 6 — afcop6ar (pranounaHHHa MarHHsa na 

CTeKJe (HHYTOKHbIe TOKppiras). [V — a — oKucp WHHKa, 6 — ajcop6ar dramonunannna Maruua 
Ha OKHCH IMHKa (MOKPbITHA COOTBETCTBYIONHe CrasHi HACbILLCHH A) 


TAH, 7r. 110, Ne 3, Paakoscxuti 


rMeHTa, OOHAPyKUBaeTCH NO OCTalolleiica OKPacKe pacTBopa H ero (bulyopec- 
HHH. Takve HacbillleHHble CHCTeMbI OGJlayalor yxKe JpyrHMu cBolicrBamn, 
IMCHHO: B 9TOM CJy¥ae BO3MO2%KHO YaCTHYHO S/IOMPOBaTb MHIMeHT B pacTBop, 
MpH HarpeBaHuH agcopOaTa B BaKyyMe, MOJIeKyJIbl WHrMeHTa, cnoco6Horo 
SPOHATHCA (PTaOWMAHHH MarHuA), YAaCTHYHO JecopOupyior, YTO HuKOra He 
OMOMAeTCA B CJLyYae MOHOMONEKYAAPHIX MOKpbITHi Ha yKasaHHoM ajcop- 
iTe. 

@otorpadun, cleiaHHple pH MOMOLIM seKTPpOHHOrO  MuKpocKoma’, 
Ka3bIBalOT Pe3KOe Pa3sJIM4He CTPYKTYypbl 9THX JIBYX COCTOAHHH. Tak, Ha al- 
OCHTAX, CMOCOOHBIX AKTHBHO CBA3bIBaTb MOJIEK Jbl IHTMeHTAa, KaK HallpuMep, 
(O, AlzOs, ZnO, MbI He B COCTOAHHH 3aMeTHTb KakHe-JIH60 H3MeHeCHHA B UX 
yyKType (puc. 1, 6, I/6) jaxe HecMOTpa Ha yxKe 3HAYTeNbHYIO OKpacKy 
opOeHTa, Hecyllero Ha CBOHX KPHCTaJMKax OoOsbIOe KONM4eCTBO MOJIeKyJ 
rMeHTa, OoJlee YeM JOCTATOUHOE AIA TOrO, YTOObI pH MPpHMeHSeMbIX YBeJIH- 
imax (oT 7000 yo 40000 paz) Mo2KHO 6bIVIO BUJeTh APKO BbIParxKeHHYIO arpe- 
[HiO MOJIEKYJI MHrMeHTa, MpOHCXOAAULylO Ha HeaKTHBHbIX afcop6eHTax 
ic. 1, ///0). OObsacuaetca 9TO, MO MHEHMIO aBTOpA, AKTHBHOM HM CTporo opH- 
[HpOBaHHOM aycopOunel MOuJIeKy murMenta Ha MgO, Al,O, u ZnO, 
ropad MpHBOAUT K MpaBYJIbHOMy paCNOJOXeHHIO OTICbHbIX MOJeKYJI 

NOBeEpXHOCTH, He OlycKaeT WX arperalHH HW TeM CaMbIM COxpaHser 
PMY KPHCTaJIIHKOB agcopOenta. YkKa3aHHOe OOCTOATEJIbCTBO, OCOGeHHO pH 
IbIX TIOKPbITHAX, Te MOJIeEKYJIbl NHTMeHTa H30JIMpOBaHbl Apyr OT Apyra, 
9eesIAeT OcoOoe MOBeseHHe TaKHX ajlcopOaTOB HW MO3BONIAeT HCCMELOBAaTb 
JHCTBA OTeJIbHOM MOJIeKYyJIbI MHTMeHTa. OTa cTaHA MOKPbITHA XapakTepH- 
TCA SAAPKOH yopecuenuveH aycopOaTa Ha OkHCH MarHHA**, 

Ilocme HacTynJieHHaA Mopora HaCbILeHHA Mb!l 3aMeuaeM Y2Ke ABHbIe H3MeHe- 
a. Tak, BMeCTO IpaBHJIbHOM (OpMbI KPHCTaJJIMKOB ajcopOeHTa, cOoOpaHHbIx 
ayaae MgO uw ZnO B axypupie ceTuatTbie arperatp! (puc. 1, Ja, 6, /Va), MbI 
IMM OTJ[eJIbHbIe YBCJIMGeHHbIe OOpa3s0BaHHA CKJIEHBLUIMXCA Mex]ly coOoH, m0- 
bITbIX MIHTMe€HTOM uacTHYeK — Oovlee OKpyrvioH HM pa3sMbITOH copmb! (pxc. 
Ie). Pa3mMbiTocTb Bce 6ovlee YBeEJIHUMBAaeTCA NO Mepe YBeJIHYeHHA MOKPbITHA Ha- 
WeHHOH cCTayjMH HU, HaKOHell, NMepexoyuT B OectbopMeHHbIe OOpasoBaHHA, 
pakTepHble JIA YacTHYeK U4NCTOrO MMrMeHTa B TBepfOH dase. 

YkKa3aHHble W3MeHeHHA B CTPyKType aycop6aToB XOpOLluO BHAHbI Ha NpHMe- 

OKHCH aJIOMHHHA, POpMa YacTHIL KOTOPOM OYeHb NOXO*RKa Ha MeJbyanwHe 
KOJIKH CTeKJIAHHbIX HJIM KBaplleBbIX NMOpOulKOB. Pa3Mepbl CTeKJIAHHbIX H 
aplleBbIX UaCTHIL B HalUHX MpelapaTax copMayasH Cc pa3sMepaMH KpHCTa- 
KOB OKHCH aJIOMHHHA, KOJIeONACb B TeX Ke Mpefenax, oT 0,1 yo lOu. 

Ha yvacrwukax cTekla WIM KBapula xnopoduss uv draouwnaHHH MarHHs aj- 
pOupyloTcs caObIMH HEOPHeEHTHPOBaHHbIMH AMTHBHbIMA CHJaMH CLeIJIeHHA 
nerKO MOryT ObITb 3JIOMPOBAaHbl B pacTBOP. OTH CHJIbI, KAK BUHO, claOee CHI 
Koro Ke XapakTepa, HO BOSHMKAIOWINX MexK]y CAMHMH MOJIeKyJIaMH MMIMeHTAa. 
yeeHee OOCTOATeJbCTBO MPHBOAUT K arperalHH MOJIeKyI (bTasomMaHHua, 
TrHHA H XMOpodusa WU BCeACTBHe 3TOrO K OOpa30BaHHIO wWapoodpas- 
rO BHa CKONJIeHHH UX Ha 9THX H@AKTHBHbIX aj[copOeHTax (pHc. 
III). Arperauua, conpoBoxkgaioulanca HcuesHOBeHHeM (pl yopeclleH HH 
TMeHTa, TPOHCXOAHT pH CaMbIX He3Ha4HMTe/IbHbIX MOKPbITHAX, BO 
Oro pa3 MeHbUIMX, He?KeJIM MOKpbITHA KPHCTAMJHKOB OKHCH aJIIOMHHHA, 
emcraBleHHble “Ha pue. |, J/6, Ww rye Mbl, B MpOTHBOMONOKHOCTb 
c. 1, //1 6, We BAUM HUKAaKHX CTpyKTYpHbIX H3MeHeHHH. Korga mpeges Hacbi- 
HHA MOBEPXHOCTH KPHCTAaJMKOB OKHCH asIOMHHMA TIMrMeHTOM MpeB3orJeH, 
|PTHHA UMeeT yxKe COBepueHHO HHO BUA. Ha puc. |, //6, rye MoKa3aHbl PoTO- 
acu STON CTA OKPbITHA MOBepXHOCTH, MbI BUM OKPyrvIOl opMbI OOpa- 
BaHHA, HAMOMHHAalOlMe arperHpOBaHHble CKOMJIGHHA MHrMeHTa Ha CTeKJe. 
M OOpa3s0BaHHA OTMMUAaIOTCA OT arperHpOBaHHbIxX CKONJIeHHH Ha YacTHuKAaX 


* Pa6orta BbIMOMHeHa B Ja6opaTopuN 3smeKTPOHHOH MuKpockonun AH CCCP mpu yuactuu 
M. 3ankosep u 3. UH. Bupiososoit, KoTopbIM aBTOp NpuHOCHT CBOIO OobUyIO G.aroMapHOCTD. 
** © cpolicrpe u dlyopecileniHu Ha Apyrux agcopOenTax OymeT CKa3aHO HME. 
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cTeKula TEM, UTO NOKPbIBaIOT BCIO MOBEPXHOCTb HeMpepbIBHO, OOBOJAaKMBaA ee 
B IIPOTHBOMOJIOMKHOCTE OTACIbHbIM KalieOOpasHbIM OOpasoBaHHAM Ha cTEKa 
HW KBaplle. f | 

OnucaHHad KapTuHa He MOKeT He ObITh OOYCOBMeHa NepBHYHON HeBUTA 
mo (pune. 1, //6) craguit noxppirua. Tlostomy ona cBHeTeJIbCTByeT, BMECTE 
CO BC€M CKa3aHHbIM BbIILe, O paBHOMEPHOM HellpepbIBHOM HM OPHCHTHPOBaHHON 
NOKpbITHH rpaneli KpuctrataukoB MgO, Al,O3 u ZnO MouekyaMu NHrMeHTé 
B MOHOCsOe. STOT %e xapakTep u3sMeHeHHM NOBepXHOcTH acopOeHTa, 06 
YCJIOBJICHHBIM AKTHBHBIMH CHJIaMV CBSSH MeXK Ly MOBCpXHOCTbIO H MHTMCHTOM : 
MOHOC1O0e, BUCH TakxKe H Ha MpuMepe OKMCH IMHKa, CBOeCOOpasHbIt pedbe 
CTPyKTYPbI KOTOPOH, CXOHbI C pesbethOM CTaMH HaCbILeHHA MOBeCpXHOCT 
Al,O3, Ip HaCbIIeHHH BOOOMIe He H3MeCHACTCA, a TOJIbKO MOCTeMeHHO pasMa 
3piBaetca (puc. 1, JV). 

Takum o06pa30M, He HaGJ10Jad HeMOCcpeCTBEHHO OTeJbHy!IO ajcopOupot 
BaHHyl0 Ha MOBePpXHOCTH KPHCTaa MOJIeKyJy, BCE KE MOXKHO CeaTb pH 10 
MOIIH 3JIEKTPOHHOM MUKPOCKOMMU BIOJHe OpeAeIeHHbIe 3akJNOUeCHHA OF 
aKTHBHOM XapakTepe afCOpOUMOHHbIX CH, He MOMyCKalOUlMX arperallHu Move 
KyJI ancop6aTa Mexyy coool uM pacnpeesAIOUIUX UX HeMpepbIBHO HU OPHeHTH 
pOBaHHO B MOHOCJIOe MO NOBePXHOCTH KpHcTawwa. 

Ajcop6arpl (brasomuanuna MarHua Ha MgO B cocTosHMM HacbIMeHHa 06a) 
Jla1oT CaaTHO-roJIyObIM IBeETOM, Pe3KO OTJIMYAIOWMMCA OT TEMHO-CHHEPO IBeT 
Kall@JIbHO arperaTHPpOBaHHbIX COCTOAHHH MHrMeHTa Ha cTeKJe. MsyopecieHuA 
UX, KaK HM B MOHOCJIOe, KpacHasd, HO H3Me€HeHHOrO OTTeHKa HM OCAaOJICHHOM WA 
TCHCHBHOCTH. 

M1yopectleHunaA acopOaTow PToNOUMAaHvHa MarHuA Ha alcopOeHTax KaTa 
JIMTHYCCKH GONee AKTHBHBIX, TAKUX, KaK AlyO3 u ZnO, c BbICbIXaHHeM PacTBO 
puTeJA B aTMOCdHepe BOSAYxXa UusuesaerT. DryopecuenuuIo PravlouMaHHHa Mar 
Hua Ha AlpO3 MW Ha HEKOTOPbIX JPyrux afcopOeHTax, OAHAaKO, yMaeTcaA Coxpal 
HHUTb, CCJIM TOJIbBKO UTO MPHPOTOBJICHHbIM alcopOat, elie BJlaxKHbIH, ObICTPO O 
KauaTb B BakyyMe *. OTO yKa3blBaeT Ha TO, YTO GJIyopecWeHWHA MoOvJIeKy 
(PPTaNOUMaHHha MarHusA HU XMOPOUNa MOXKeT UCUC3aTb HE TOJIbKO B Pe3YyJIbTS 
Te HX arperaTHpOBaHHA, Kak ObIBAacT Ha HCaKTHBHbIX aCOpOeHTaXx, HO TaKxKe 
pesyJIbTaTe XHMHYCCKOrO pearHpOBaHHA HX C HeEMPOCyLWICHHbIM BO3YXOM, KaTa 
JIM3HpyeMOro aKTHBHbIM HOcHTeJeM. [Ipupogza peakiHH elle He BbIACHeHa NO 
HOCTbIO; 10 BCell BEPpOATHOCTH, OHA HAXOAUTCA B CBA3H C JaHHbIMH padorl (“) 

Padota mposounkKaetca C Oosee pasHooOpasHbIMH acopOeHTaMH H C BBeLe 
HH€M B Hee KOJIMYCCTBCHHbIX XaPaKTePHCTHK HaGwJOMaeMbIX ABJICHHM. 


Axkaylemuu HayK CCCP 17 IV 1956 | 
Viucrutyt 6uoxuMun um. A. H. Baxa Tloctynuo 


UMTMPOBAHHAd JIMTEPATYPA 


'R. Haefer, Acta Phys. Austr., 8, 105 (1953); E. W. Miiller, Zs. Naturforsch 
59, 473 (1950); Naturwiss., H. 14, 333 (1950); P. Wolf, Zs. f. angew. Phys., 6, Ne 1 
529 (1954); R. Gomer, D. Speer, J. Chem. Phys., 21, Ne 1, 73 (1953); C. 3. Porn 
cxnui M HW Tpetsaxos, HAH, 105, No 1 (1955). 211. B. Adbanache 
5. A. Tanmya, Zl. JI. Tanmyag, KX, 8, 883 (1936). 3 E. A. Hanson, Rec. traw 
botan. Héerl., 36, 180 (1939). 4B. ®, Tauxoscexuni, JAH, 73, 963 (1950 


* Takve Ke ABIeCHHA MpOHCXOAAT HC ancopOaTamH XOpodusa, 
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Hoksage Akaqemun nayx CCCP 
1956. Tom 110, Ne3 


PH3SHTECKAH XHMHA 


b. ®. MAPKOB u JI. A. LHYMHHA 


KOHHEHTPALHOHHOM 3ABHCHMOCTH 3JIEKTPOMPOBOJHOCTH 
BHUHAPHbIX COJIEBbIX PACIIJIABOB 


(1Tpedcmaeaeno axademuxom A. H. ®pymxuneim 24 VI 1956) 


B paoore (*) ofHuM H3 aBTOpOB Oblula paccMoTpeHa 3aBUCHMOCTb yebHO 
EKTPOMPOBORHOCTH OMHAPHbIX COJIEBbIX PaCIaBOB OT TeMMepaTypbI; IPH 9TOM 
TAHOBJIEHO, TO SJIEKTPONPOBOHOCTH PacaBOB, JaIOWMX Mp OXJaxjeHHnH 
tae PA TBePbIX PaCTBOPOB, NepeaeTcs H3BECTHBIM ypaBHeHHem 
= A—B/T so BceM TeMMepaTypHOM HHTepBaJle BIVIOTh JO TemMnepaTyppi 
MMCTAJNIH3aNun pacivwaBa. 

|B caysae sBTeKTHYeCKHX COJIEBBIX pacIiaBoB 3TO ypaBHeHHe cipaBejJIHNBO 
JIbKO BbILIe TeMMepaTyp IJlaBJeHHA KOMMOHEHTOB paciviaBa. 

B TemiepaTypHOM HHTepBasle OT TOUeK NwlaBIeHHA MHAMBUyasbHbIX coset 

TeMMepaTYPbl KPHCTaMH3aHH SBTCKTHKH OTKJOHECHHA JEKTPOMpOBOAHOCTH 
ypaBHeHuA OObACHAJIMCh NOABJICHHEM HOBO KBA3H9BTEKTHYECKOHM CTp yKTYpbI 
cnuaBa. 

TlockoubkKy 3JIeEKTPOMPOBOAHOCTh Kak 9BTCKTHYCCKHX paclaBoB, Tak HW pac- 
ABOB, J[alOWlMX HeIPepbIBHbIM pA] TBEPAbIX paCTBOPOB, B OlpeyesIeHHOH Temme- 
TYPHOH OOsacTH H3MeHAeCTCH MO OMHOMY HM TOMY 2Ke YPaBHEHHIO, MOXKHO OXKH- 

b, 4TO B OOOHX cyUaAx OyyeT HaOMIOJaTbCA TakKe OOWaA 3aBHCHMOCTb 

KTPOMPOBOAHOCTH OT cocTaBa. CoJleBble pacnlaBbl ITHX JIBYX THMOB, cKopee 
2rO, ABJIAIOTCH MpOCTeHWIHMH PaCcTBOpaMH, WH C/IeOBaTeJIbHO, B3aMMHOe pac- 
NoOxKeHve coseH OyfeT MpHMepHO Takoe Ke, Kak B HjeabHOH cMmecH *. 

Vcxoqa 43 Tako MpeMOCbIKH, BO3MO2%KeH CJeyIOULMH BbIBOJ, KOHIeH- 
AIMOHHOM 3aBMCHMOCTH 93JIEKTPOMPOBOAHOCTH MpOcCTeHIIMX pacmaBoB. 
6vHAapHOM coyleBOM pactiviaBe (cMecb cose A u B) MbICMMbI pacnoslox«Ke- 
a coceqHux uvacruyn: A—A, B—B, A—B(B—A). Bepostuoctp coue- 
qua A—A nponopyvonanmua xj, coveranun B—B x} mu covetanua 
—B(B—A) 2x,x2; pH 9TOM Yepes x, HX, OOO3HAYEHbI MOJIbHbIe JOM 
neli B cmecH. B cayuae OHO-OJHOBAJICHTHBIX Cosel SKBUBaJICHTHYIO 9JIeK- 
OMPOBOJHOCTh TMvwaBseHOH cmecu cove (Am) MOXKHO celuac MpefCTaBuTb 
aBHeHHeM: 


hy = Ke Agen ie Ape eaR eats 20, he Ayae Mel 5'. 


Vit © 


s E,,,—9Heprua akTHBAaWHH 2/eKTPOMpPOBOAHOCTM TepBol conn, Es,2— 
Ke BTOpoH comm u E,,.—TO «xe coyeranua A— B(B— A). 

Tlocxoupxy Ay = Aye72u!8? wh eFIR8", To Mpefbiqyujee ypaBHeHHe nepe- 
mieTcaA Tak: 


hia == HAAy + XAhy + 24 %2A, 90 Feel RY. be 


| QnekTponpoBoguocTs coueranua A — B(B— A) morkHo mpeycTaBuTb cebe 
< mepemeny mectamu A u B. Cxopocrb TakuX MepecTaHOBOK OlpefevIMTCA 
4OouIbiueli 2Heprvei akTHBallHH, CBOHCTBEHHOM KOMMOHeHTy C MeHbIIIeH 


* B craTbe He PpaCCMaTPHBAaIWwTCA PACIIIaABJICHHbIe COJIEBbIC CMEeCH, KOMIOHEHTbI KOTOPBIX' 


’p KOMMJICEKCHbIe COCKHHCHHA. 


oe: 4\4 


9JIeKTPOMpoBosHocTbio. B cBxa3H c 9THM MpHMeM A,,,e~41/87 = h,, eCJIM KOMIIC 
HeHTb! OGO3HAYEHbI TAK, ITO A, << Ag. []poHsBexH COOTBETCTBYIOULYIO 3aMeHy 
MpefbiyuleM ypaBHeHHH, MOJIyYHM OKOHYATeJIbHO 


Am == XPM, $+ HPhe + 2XyXghy. (] 


Jina BbrMucJeHHA 9KBHBaJIeHTHOM 3JIeKTPONPOBOAHOCTH paciiaBJIeHHOH cos 
BOM CMecH 110 ypaBHeHuto (1) JocTaTOUHO 3HaTb 9KBUBAJICHTHbIC 9JIEKTPONPOBO) 
HOCTH HHJMBUAyaJIbHbIX Cole pH TOH »*xe TeMMepaType. 

B cuyyae mpoctefinux pacilaBoB, COCTABJICEHHbIX H3 TpeX KOMIOHEHTC 
(uanpumep, KCle—NaCl—LiCl), ypapuenue seKTpompoBoguocTH OyyzeT HMeT 


culeyIOulyio (popmy: 
Aim = XPAq + XPAg + Hj + 2X Xohy + WoXghy + 2X, Xs Aq, 


e€CIM KOMMOHeEHTH! OOOZHAYeEHbI TaK, YTO Ay << Ay << Ag. JIA MpOBepKH ypaBHeHh 
(1) 611M B3ATHI M3 JIMTepaTypbl SKCMepUMeHTAaJIbHbIC AHHbIe JIA YETLIPEX CHCTE! 
WIA KOTOPbIX oOmpejeseHbI yeu 
Had SJIEKTPOMpOBOJHOCTh HM yeu! 
HbIM Bec. | 
1.Cuctema KCI—NaCl np 
800°. YyembHaad 3Me€KTPOMpOBOAHOC 
B3Ta u3 padoTp A. A. UlepOaxosa 
B. ®. Mapkosa (), a yJeJbHbIit Bi 
u3 padots B. II. Matmosya 
3. ®. Jlyaqunon (°). Ha puc. | | 
HeCeHbI B BHJIe Kpy2KKOB 9KCIepHMe. 
TaJIbHbI€e SKBUBAJICHTHbIC IJIEKTP 
Puc. 1 IIPOBOAHOCTH cMeceH, a B_ BE 
CNJOWHOHK JIMHHH — BbIUHCJICHH 
no ypapuenuio (1). Pacxomwyenve Mexk,y moJyYeHHbIMHA 9SKCIepHMeHTaJb 
HM BbIYHCJICHHbIMH BeJIMUHHaMH COCTaBIAeT B cpequeM 0,6%. YuuHTbIB 
TOYHOCTh = ONpefesIeHHA d/IeKTPO- 
TIpOBOJHOCTH H yeJibHOrO Beca, 
coBlayleHHe culeyeT MpH3HaTb BMOJI- 
He YJOBJIETBOPHTeJIbHbIM. 
IlocKobKy KOMMOHeHTHI 9TOK 
CHCTeMbI OOpasylOT HelIpepbIBHbIit 
PAN TBepAbIX pacTBopoB (*), TO pac- 
NvlaBbl MO CTpOeHHIo OIM3KH K Mpo- 
CTEHIUHM pacTBOpaM, TO oTYacTH 
noyrBepxyeHo Tpetuepom wu Ensu- Puc. 2 
HeKOM (°) M3MepeHHeM ylipyrocTH 
Mapa; CJIeqOBaTeJIbHO, paciJaBbl OyyT OTBeyaTb TOM usHyecKoH KapTHH 
Ha OCHOBe KOTOPOH BbIBeJeHO ypaBHeHHe (1). | 
2.CuctTema PbBre—PbCle mpu 500°. Yyenbuaa aneKrponposo 
HOCTb B3ATa H3 padoTb! CanfoHHHHH (°), a yfebHbIt Bec — u3 padoTH 3am 
cTpoma u [uabgeOpanya (*). pu oxaxqenun pacnaasa PbBr2—PbCle cove 
HEHTbI OOpasyiOT HeMpepbIBHbIM PA TBepAeIx pacTrBopos (4). Ilo usmepenn3 
yupyrocru mapa mp 660° (8) pacnwaBbl ABIAIOTCH MpocTeliuuMu pacTBopad 
OHaKO NO MeTOJy OC ycranosuienbi (") 3aMeTHbIe OTKMOHEHHA OT HeaJIbHE 
cmece. | 
Kak BAHO H3 puc. 2, COBNaeHHe MEXKAy IKCMePUMeCHTAJbHOM HW BHIMNCI 
HOH 9JIEKTPOMPOBOHOCTHIO JOBOJIbHO XOPOMIee: pacxO*KeHHe COCTABAAET B x 
Hem 1,4%. 
3. CuctTema KCI—LiCI n p u 750°. Sra cucrema OTHOCHTCA K 3BTeKT 
yeckomy Tunly (4). DKBHBaJIEHTHAA SCKTPONPOBOMHOCTh B3ATA U3 cTaTbH C. | 
Kapnayesa, A. I. CrpomOepra u B. H. Tloguaituopolt (°) u npeycrapsena } 
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An 


a 
S 


JHBUBINEHINHAR 
eH Mponpobogumolins 


0 G2 G4 G6 Ge 40 
Monsvan Gong Nall 


Monsnan dong Poli, 


JKbUBQNCHINHOR 
snexmponpobodumotins Arp 


Wc. 3 BMeCTe C ee TeOpeTHYECKHMH 3HAYeHHAMH (cIOWIHaA JIMHHA). OKcnepHMeH- 
AJIbHbIe TOUKH JWIA pacnaBoB, OoraTpix KCI, xopowo yKaybiBaloTcs Ha Teope- 
HYeCKYyIO KPUBYIO; MPH NpHOMKeHHU K YHCTOMY XJIOPHCTOMY JHTHIO HabsIO- 
aeTCH SAMeTHBIH pasOpoc ToueK, NOBAAHMOMY, H3-3a NorpeliHocteli pH H3Mepe- 
wax. PacxomkjeHHe Mexky Teoperu- 
€CKHMH H 9KCII€PHMECHTAJIbHbIMH Be- a 
wWuMHaMhH (6e3 yyeTa NoceqHUX JIByx 
oueK) cocTaBslneT B cpequem 1,5%. 
4,.Cuctema KNOs—NaNOs 
pu 425°. Ilockompky KoMnOHeRTHI 
OpasyloT TBepypie pacrTBopp (!°) 
(OXKHO MpesnosaraTb, TO B 3TOM 
yuae OyjeT HaOsmiofaTbeA G6Hu3KOe 
OBNayeHHe MeKy TeoperHyecKHMH 
ONbITHBIMH BeJIMYMHAaMH. Y Jesbuan 
JI@KTPONPOBOMHOCTh B3ATAa U3 pa- 80 
oth! A. I. Beprmana u HV. M. Ya- ‘ 4 WM Ae RE ei Lig FL, 
| e ‘ansHar dona LiCl 
aHa (*'), ayyeqbHpii Bec u3 pa- 
oTb! B. J. Monskosa (17). Ha puc. 4 Puc. 3 
AHeCeHbI 3KCIeCPHMeHTaJIbHbIe 
SOpeTHUeCKHe BeJMYMHbI SKBUBaeHTHOM SEKTPONPOBOANOCTH;, pacxor*KAcHHE 
eKTY HAMM cocTraBlseT BcpegHeM 1,2%- 
DMEKTPOMPOBOAHOCTh pacMiaBseHHbIX COJIeEBbIX cMeceH, OTHOCALHXcA 


TIPOCTeHWIHM pacTBOpaM, Kak cweqYCT H3 PaCCMOTPeHHbIX MPHMepoB, 
He ABJIACTCA AJIHTHBHbIM CBOHCTBOM. 


MoxHO Cc yBepeHHOCTbIO mpey- 
MoJlaraTb, YTO 9JIEKTPOMPOBOJHOCTb 
pacnlaBJIeCHHbIX COJIEBbIX CHCTeM (Kak 
OMHapHbIX, TaK WH TpOHHbIX), KOMNO- 
HEHTbI KOTOPbIX OOpa3syloT TBepyble 
pacTBophl, BO BCexcaAyuaaAx 


Inbubanenmnaa 
snexmponpobodumocms 2m 


aS 
S 


ACHINHAA 


SKOUEE. 
anexmponpobodumocis A py, 


0 Oy eT ONMCbIBATbCA aBH M (1). 
[ra Gey REGLA OSes Lo fan cad ypapnenuen (1) 
Monsvan dona NaNO, Hanpotus, Obl0 Obl OWHOOUHBIM 
CUHTATb, TO 3JIEKTPOMpPOBORHOCTb 

Puc. 4 BCeX 93BTeEKTHYECKHX pacmvlaBoB Me- 


pemaeTca STHM ypaBHeHHem. B Tex 

myuaax, KOra JBTeKTHYeCKaA CHCTeM4 IIpHONMKaeTcA K THY CHCTeEM C HHKOH- 

DYCHTHO TlaBAINMMHCA COeMHCHHAMH, SKCICPHMeCHTAJIbHbIe BeJIMYMHbI 9JIe- 
TPONpOBOHOCTH, cKopee Bcero, OyYAyT HHKe TeOopeTHueCKHX. 

BnosmHe OOOCHOBaHHO OyfeT MPHHATb OTKJOHEHHA 3JJIEKTPOMPOBUAHULI AM 

BTEKTHYCCKUX COJIEBbIX PaCMWaBOB OT TeopeTHYeCKHX 3HaYeHLH B KayecTBe 

apaKTepHCTHKH OTCTYMJICHHA COJIeBOrO paciiaBa OT HfleaIbHOrO pacTBopa. 


MUCTUTYT OOlleH HW HeOpraHH4eckKoH XHMHH Tloctrynusto 
Axafemun nayK YCCP 24 IV 1956 


MMTHPOBAHHASA JIUTEPATYPA 
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inek, A. Golubowski, Zs. phys. Chem., A.147, 464 (1920). °C. B. Kapnasues, 
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Jloknaynn Axkayemun nayx CCCP. 
1956. Tom 110, Ne 3 


PH3SHYTECKAA XHMH! 


H. A. IIJIETEHEBA u I. H. EMM®AHOB 


3@MEKTHBHOCTb JEMCTBHA CPE MPH PESAHHM BJIATOPOAHbI 


METAJIJIOB 


(ITpedcmaeaexo axademuxom IT. A. PeOundepom 28 IV 1956) 
| 
Muorne uecnegqopatTeim momaratot (+ °), uTo adipeKTHBHOCTb eHCTBHA ol 
304HO-OX aK aOUlM4X XKUAKOCTeH pH pesaHHH MeTaJVJIOB OOycMOBeHa JHU 
NOHWKeHHEM KOsPpulHeHTa TpeHHA MeXKAy CTPy2XXKOH UH peslOM B pesyJbTat 
o6pa30BaHHA MvIeHKH pH XHMHYeECKOM B3aHMOJeHCTBHU Cpeybl C OOpadaTpiBa 
MbIM MeTaIoM. Boygen, Pperopn u TeltOop (*), ucceqyA cMa30uHble CBOKCT 
IIeHOK pacTBopa JlaypHHOBOH KHCOTHI B MapadHHOBOM MacJle, yCTaHOBHJi 
YTO OHH 3aMETHO 3aBHCAT OT IPHpOsbl TPpyWHxXcaA MeramioB. Tak, Ha HHep 
HbIX Metassax (Ni, Cr, Pt, Ag) cma3ouHble CBOHCTBa STHX PaCTBOPOB Maj 
OTJIHUAIOTCA OT CMA30UHbIX CBOHCTB HENOJIAPHOLO pacTBOPHTeJIA, A HA AKTHBHB 
nmoBpepxHoctax (Cu, Cd, Zn) oH OKa3bIBalOTCH 3HAYHTeIbHO Oosee BBI 
KHMH. 

TIpegqctaBiasio HHTepec B CBA3H C STHM OMpeesieHHe actpdpeKTHBHOCTH eq 
CTBHA XKH]KHX Cpe TIpH pesaHHH OaropOMHbIX MeTaJJIOB— cepeOpa, 30J10 
HW I1JlaTHHbl, KOTOPble B HAHMeHDLIeH CTeMeHH CMOCOOHbI K XHMHYeECKOMY B3aHMe 
eHcTBuIo. ONbiITpI 1o pe3saHHto (CBOOOAHOMY CTPOraHHlo) NpOBOAMIHCb OObIMHb! 
MeToyoM (°) pe3soM c yrvioM pesaHua 58° np rayOuHe pesanua 0,2 Mm. O6pa: 
bl cepeOpa, 3010Ta WH MWaTHHbI, MpefCTaBMABUIHe COOOH MWacTHHKH TOJIULMHO! 
COOTBETCTBEHHO, 3,0, 1,1 H 1,0 MM 4 AHHOH 38, 29 un 40 MM, Obl OTOXOKEHBI Ip 
Temnepatypax 400° (cepe6po u 30u0T0) u 1000° (nuaTuHa). B KayecTBe *xKHAKK 
Cpe Obl HCCJIEOBAaHbI HEMOJAPHbIe YrIeBOAOPOJbl, BOa H pasvIMUHbIe Mpe; 
CTaBHTeJIM FOMOJIOrHYeCKHX PANOB CNHPTOB, KUCJIOT HM CJIOXKHbIX SPHPOB XP 
HOrO pAfla, a Take, [WIA CpaBHeHHA, YeTHIPeEXXJIOPHCTHIN yrsepon. 

OpekTHBHOCTh JeHCTBHA Cpe BbIParKaslacb, KaK HU pauee (°), OTHOIMeHHEe! 


o A 
pador crporanua Bcyxyio Ay HB AaHHO cpege A (a = 7’), NOKasbIBaIONLUM, B 


CKOJIbKO pa3 paOoTa pe3saHHA B aKTHBHOM cpeyle yMeHbINaeTcCA MO cpaBHeHHA 
¢€ paOoToH pe3saHHaA BCYyxyto. 

Ilony4eHHble aHHble MpHBeeHbI B Tabu. |. 

TIpHaumMax BO BHAMaHHe XHMHYCCKYIO HHePTHOCTh OaroposHbIX MeTaJJIO 
2cOO2HHO WWaTHHbl, ClefOBalO OKUMaTb, 4TO appekTuBuocTs jelicTBuA cpeL 
B TOM CTeleHH, B KaKOH OHA OOYCAOBJeHa JIMWIb Pu3M4eCKOH aqcopOunel B 30 
He pesaHHA, OyAeT AMUIeHa APKO BbIPAKeHHOH CHeuMpuKU ANA Cpe, OTHOCES 
MMXCA K PasIM4HbIM K/JIaCcCaM COeAMHEHHM (CNMPTHI, KHMCAOTHI HM C/IOX%KHbIE 3p 
Pbl 2KHpHoro pxqa). OcHOBHbIM akTOPOM, OMpeeNAIOULMM B 3TOM cwyyae at 
(PeKTHBHOCTh JeHCTBHA cpef, NOMKHA ObITh AMHA yraeBowopoqHoh enn, 
MMCHHO: C YBeJIMYeHHeEM JVIMHbI Wenn adpPekTHBHOCTh eliCTBHA coe MHeEHH 
HOJKHA OblIa Obl BOSPacTaTb, KaK B PA€ XOPOMIO H3BECTHIX OMbITOB M0 Tpe 
HHIO B YCJIOBHAX PTpaHH4HOH CMa3KH ("). 

Jlanuble TaOn. | noKaspiBaloT, OfHaKO, HPOTHBOMONO*KHOe: B TO BpeMA Kal 
apPeKTHBHOCTh elcTBHA HCCeOBAaHHIX Cpey Ha cepeOpe u 300Te NOUTH OM 
HakOBa H CPaBHHTeJIbHO HeBbICOKAa (4 He BbIUe 1,6), Ha MaTHHe OHA ABET: 
BeCbMa BbICOKOH. HenoupHble yrieBoJopogbl, KHCJIOTbI UM COXKHbIE 3PUpt 
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MeHbUJaloT paOoTy pesaHuA WaTHHbIB 3 pasa, a eTbIPeXXJOpHCTHIM yruie- 
of B 4 pasa. Asorcogepxkalllue apoMaTuyuecKHe coequHeHHA — HUTPObeH30/ H 
HMJIMH — MlO HallHM JaHHbIM CHWKalOT paOoTy pesaHHA MwaTuHbl B 6—7 pas. 
IIpu pesanuu cepe6pa, 300Ta H MlaTHHb! He HaOMIOJaeTCH XapakTepHoro 
|MMAHHA JWIHHbI yrIeBOQOPpOAHOH Wen MOWIeKYJI HCCeAOBAHHbIX COeAMHeHHE. 
(PpeKkTHBHOCTb C YJWIHHEHHeM WeNH He M3MeHAeTCA MpH pesaHHH cepeOpa B 
IMpTax H CepeOpa M 3010Ta B KHCOTAX M CJIOXMKHbIX Spupax WM CHH2KaeTcA pH 
j-3AHHM 30J10Ta H MlaTHHbI B CNUPTAaX HW OCOOeHHO CHJIbHO IPH pesaHHu MWaTHubl 
/KHCNOTaX. HexoTopoe yBewHu- 

Hue asdpdeKTHBHOCTH Ha6uI0- TaOauna 4 


aeTCH TOJIbKO Mp pesaHuu 
MATHHbI B CJIOMKHbIX Sc:pupax. Ag Au Pt 

CnefyeT 3aMeTHTb, 4TO IpH 

e3aHHH JpyrHxX MeTamN0B — 

MOMHHHA. MeqH H xweNe3sa— Yyenbnaa pabotra crporaHua 

0 Mepe yBenMueHHA guunbl  — BCYxy!0 Ap, KT'M/cm® 941 Oe, 382 
WeBOOpOWHOU wWenw B ro- Yecazka crpyxkkH mpH pe- 

fomoruuecKHX pAaxX cHHpTOB,  — S4HHH Bcyxylo 2,3) 2,4) 7,7 

COT HW CJIOXKHDIX 932PHpOB Muxkpotsepgocts Hp, KI/mm? | 27,5 24 50 
pdekTHBHOCTb, Kak MpaBuuo, 
racter (°). [Ipu3tTom oka3biBaetT- A 
‘A, TO NOpAOK BeJIMUHHBI OQhpekTuBHOcTh AecTBHA Cpe a = oF 

6noqaempix apidekToB qa 
MPTOB HM KHCJIOT Cc OMHAKOBOL Henomsapupie yrieBpogqoporpt | bat | hes: 2,8 
IMHOM Welw MpakTuueckH OH- Bona 4,4) 04,2 52,4 
aKOB. QTO MOKa3bIBaeT, YTO Cnuptel: merHsoebii ce ae be | eee 

MHYeCKOe B3aHMO JelicTBHe 9TH JOBbI SOR | Rese et 1,9 
Deb (BOSMOXHOe B  cuyyae Oyraneret ee eal ase 
MpHBIX KHCJIOT) C OOpaaTHI- Senet tat ss ve 
ACMbIM MeTaJIOM Hu B 3Tom Kacaorbl: yKcycnas les We Bigs: 
myuae He ABJIAeTCA OO A3aTeNb- Se ee 1,2 38 
bIM YCJIOBHeEM JIA MpoOsxBJe- HOHHJIOBaA 155 HP 3,0 

see BbICOKOH adppeKTHBHO- ouleHHOBaA ia} 1, el 2,0 
fH pH pesaHHu. CroxHble 2Pupbl: ITHJIMpoO- 

C pyro cTopoubl, mpoBe- nHOHAaT 1,6 | 1,4 |) 2,9 
eHHOe  HaMH wUccileqOBaHHe a ca Dg, rid ne etal beet 
beKTHBHOCTH [eHCTBHA pa- Sitar 1-60 et3 | 3 
egg ln Bes Uertbipexxsopucetpi yrepon | 1,3 1,2 4,4 


BIX BellecTB pH cTporaHHu 

ala MeTaJIOB B 3aBHCHMO- 

TH OT KOHUCHTPalMH aKTHBHOrO KOMIMOHeEHTa MOKa3asl0, TO BO Bcex 
myyaAx HaOsiofaercA HelpepbiBHbid pocT apeKTHBHOCTH MO Mepe 
O3pacTaHHA KOHWeHTpauHh. MakcuMasibHoe 3HadeHHe atpieKTMBHOCTH JOCTH- 
aeTcA Mp BbICOKHX KOHUeHTpauuAx (NOpAqKa JeCATKOB MpoueHTOB), a He 
pH KOHUCHTPalNAX, COOTBETCTBYIOWIMX HaCbIeHHIO afCOpOWMOHHOrO CJIOA. 

_ TIpu Toukom jqucneprupoBanuu (cBepJIeHHH) aJIOMHHHA B pacTBOpax pa3- 
MUHbIX cuupToB (8) BAHAHMe AIMHbI yrvieBOAOPpOAHOH WeNH CKa3bIBaeTCA, B 
CHOBHOM, B Ppe3KOM MOHW2KeHHH KOHUCHTPalMH MOBepXHOCTHO-aKTHBHOrO Be- 
JeCTBa, COOTBeETCTBYIOUeH JOCTHXKeHHIO MaKCHMaJIbHOrO addexrTa. 

Takum 06pa3oM, H3 MoOJIy4eHHbIX HAMM JaHHbIX M0 pesaHHlo Kak Oaropog- 
BIX MeTAJIJIOB, TaK HW p Aya [pyrux MeTasoB ceyer, YTO 9:peKTHBHOCTb JeH- 
TBHA Cpe He HaXOMHTCA B MpocToH cBA3H C XHMMYCCKOM AKTHBHOCTbIO cpej. 
1a XuMHueCKM HHeEpTHbIX (GaropoOmHbIX) MeTassax ad/eKTHBHOCTD elcTBHA 
pel oKasbipaeTca, HallpuMep B culyyae MaTHHbI, Ooslee BbICOKOH, YeM Ha Me- 
anwlaxX XHMUYeECKH 3HAYHTeIbHO Ooulee AKTHBHBIX (°). HeBpicokas M0 cpaBHeHHIO 

nulaTHHOl s:pPeKTHBHOCTD JelicTBUA cpeq Ha cepeOpe H 300Te OODACHAeTCA 
€ HX XHMHUeCKOM HHepTHOCTbIO, KOTOpad arke HHKe, YEM y MJIATHHbI, a He- 
JAPONpHATHBIMM A NpOABAeHHA JeHcTBUA Cpe MeXaHMYeCKUMH CBOMCTBaMH 
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9THX MeTaioB (°): KaK BHAHO H3 TaOn. 1, ycayqKa CTpyXKH MPH pe3saHHH Id 
THHBI BCYXy!0 paBHa 7,7, a Mp pesaHHH cepeOpa u 30u0Ta 2,3—2,4. ; 

Jletictsue cpey, MpH pesaHHH He HCYepMbiBaeTCA Take MpoleccoM PH3H* 
CKO aqcopOuHu, XOTA cam No ceOe aqcopOUHOHHbI sdpekT H B STOM CALYY 
UMECT OOVIbIUOe 3HAYeHHe, ONpeesIAA BOSMO%KHOCTh NPOHHKHOBCHHA AKTHBHI 
MosleKyJI B 30Hy pesanna (°). Kpome Toro, aqcopOuHonHoe NulacTHpHuNpoBa 
MeTaJIIa B TOBEpXHOCTHBIX COAX OOJIeruaeT CXOf CTPyXKKH C Mepequet rpa 
peslla H cMocoOcTByeT MOJyYeHHIO MOBepXHOCTH Ooslee BbICOKOrO KaueCTB 

Cnemncuyeckoe pexyliee JelicTBHe Cpe COCTOHT, C HallieH TOUKH 3peHi 
(1°), B HHTeHCHuKaUHH Mpowecca yIpOWHeHHA MeTaJJIa B 30HE paspyleH 
IyTeM BHeJPeHHA B pellleTKy MeTaJIJIa NPOAYKTOB KaTaJIMTHYeCKOrO pacnaja M 
Jlekys cpey. Tako pacnagq MoxKeT MpOHCXOHTb Ha IOBCHMJIbHbIX XHMH4EC 
AKTHBHbIX MeTaJJIMYeCKHX MOBePXHOCTAX, Pa3BHBaIOWHXCA B 30HE pe3saHH 
KocBeHHbIM MOATBeEpxKACHHeM STOMY ABJIACTCA TOT (akT, YTO B PAy MeTad 
cepe6po — 300TO — nulaTHHa 3ipteKTHBHOCTb JeHCTBHA cpey yBemMunBae 
cKopee B NopsAy{Ke BO3pacTaHHA MX KaTaJIMTHYeCKOH, a He XHMHYECKOH AKTHBH 
CTH. 


Uuctrutyt musnyeckow XHMHH Tlocrynusio 
Axayemun nayk CCCP 25 IV 1956 | 
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BHOXHMHA 


M. Ul. MPOMbICJIOB 


HCCJIENOBAHHE A3OTHCTOTO COCTABA MO3rA KPOJINMKOB 
MPH JJIMTEJIBHOM ®APMAKOJIOTHYECKOM CHE 


(ITpedcmaeaeno axademuxom A. JI. Cnepaxckum 13 IV 1956) 


HcesleqoBaHuio asOTHCTOrO COCcTaBa MO3ra XKHBOTHBIX MIpH dapMakoslornye- 
CKOM CHe pa3JIHUHOH PyOHHbI HW AVIWTebHOCTH NOCBALWeHO MHOrO pacorT. Cae- 
MyeT, OHaAKO, OTMETHTb, YTO JO HACTOAIMErO BPeMeHH HET eHHOFO MHEHHA TO 
MOBOfly TOrO, KaKHe HMCHHO a30TCOjepKallve BELMECTBA IIpeTepleBaloT MPH ITOM 
43MeHeHH SA. 

Paccmotpenue paoot [. SH. Topoguccxol (1), M. A. Cepeficxoro (?,%), 
pywesckoro (*) H Ap. NpHBOAHT K BBbIBO,Y O TOM, 4TO NpH cbapMaKo- 
MOTHYCCKOM CHE HM€eT MECTO HapyLUeCHHe HOPMAJIbHbIX OTHOWeHHH MexKy pas- 
HYHbIMH (ppakUHAMH a3OTCOJep2xXallNxX BelllecTB rosloBHoro mo3ra. TlouTu Bce 
BTOPbI YKa3bIBal0T Ha YBeJIMYCHHE H OCTATOYHOTO as0Ta MOSsra.B vacTHocTH,! py- 
€BCKHH NHWeT OO yBeJIHYeHHH OCTATOYHOLO a30Ta H YMEHbIUeHHH a30Ta BbICOKO- 
OJIEKYJAPHbIX BellkecTB. OAHAaKO HH B OHOM H3 STHX PaOOT HE BbIACHAMOCh, 3a 
‘4eT a30TA KAKHX BbICOKOMOJICKYJIAPHbIX BeWLECTB YBeEMYHBaeTCA OCTaTOUHbIA 
30T MO3ra MpH AeHCTBHH pa3JIMUHbIX CHOTBOPHBIX HapKOTUKOB. Cepeticknit cuH- 
‘aeT, YTO yBe/IHYeHHe OCTaTOUHOrO a30Ta MO3ra IPH HapKOTHYECKCM CHE CBA- 
aHO C yXYyfUIeCHHbIMH YCJIOBHAMH BbIBeJCHHA B CBA3HC H3MeCHCHHAMH WHpPKyJs- 
HH KPOBH. 

I. H. Kaccusb (°’), H3ysan OcTaTOUHbIN a30T MpHTeKarolllel HW OTTeKarIOlleH 
IT MO3ra KPOBH TIpH MOP@HHHOM, S*PYPHOM, MOP*HHHO-spHpHOM H [pyrhx BH- 
[ax Hapko3a, Halen, 4To B 54% cayyaeB OCTaTOUHbIM a30T 3aepxKuBaeTCA 
103rOM. 

Mbl CUHTaeM BaXKHbIM BbIACHHTb, KaKHe HMCHHO a30TCosepKalllne BellecTBa 
‘“MCHbIUAIOTCA TPH AVIHTeIbHOM (hapMaKOJIOrHYeCKOM CHe, Tak Kak B pefbily- 
JUX HCC/eAOBaHHAX Mbl YOeHJIHMCb B TOM,YTO HapylieHHe HOPMAaJIbHbIX COOT- 
OWeHH Mexk,y PpakKUHAMH A30THCTHIX BEMeCTBMPOTeKaeT JBOAKO: B OJHOM CJy- 
ae HaOsoaeTCA yMeHblWeHHe a30Ta OeIKOB, B Apyrom — a30Ta WHNHAOB (8). 
[1a pewieHHA NOcTaBJeHHOH 3aauH HU3y4asOCb H3MeHeEHHE AB8OTHCTHIX BeLeCTB 
JIOBHOFO MO3ra KPOJIMKOB, HaxXOJAWHXCA B COCTOAHHN apMakoslornyecKkoro 
da B TeyveHHe 48 vac. CoH BbI3bIBaJICA CMe€CbIO ypeTaHa C BepOHaJIOM. OTOT BBI- 
op oObacuaetca Tem, TO M. A. Yunienb (°) HaOsrojala nomysenne HaHOosiee 
WuTebHOrTO H rayOoKoro cHa 6e€3 BHAMMbIX aToMOrMyeckuxX ABJIeHHH pH 
PHMCHeHHH CMeCH HaaBaHHbIxX BelllecTB. Kpome toro, H. IJ. Kpapxos B «Oc- 
oBax (bapMaKOJIOrHM», YKasbiBaeT, UTO ypeTaH KaK CHOTEOPHOe He BbI3bIBAaeT 
ANbHOFO YFHCTeCHHA AbIXATeMbHOM JeATeMbHOCTH wW KPOBOOOpallleHHA WH YTO OH 
lePeHOCHTCA XKHBOTHBIMH B OOJbIUMX [O3aX, MpHuem cropaeT B OpranusMe JO 
TJICKHCJOTHI, BOJIb] H MOYVCBHHbI.BepouaJ MpHOaBsasicA B HeE3SHAYHTeJIbHOM KO- 
auectBe WIA YCHJIGHHA CHOTBOpHoro jelcTBUA. 
| B 100 ma yecTummHpOBaHHOH BOLI pacTBopssocb 10 r yperana u 0,75 r 
2ponaa. CmMecb BBOJMJIaCb MOAKOKHO B ose 10 Ma KpoOJINKaM BecoM 2,2— 
4 kr. OT OHOKPaTHOTO BBeEJeCHHA COH MpOfosxKaca 5—7 vac. Ilo ucreveHuu 
foro cpoKa HMHbeKUHA NOBTOPAach — BBOANIOCh 5 MM PacTBOpa HIM OOMbUIe, 
3ABHCHMOCTH OT COCTOAHHA X%KUBOTHOrO. Uepes 48 vac. KPOMHKH 3aOHBaNHCb, 

AAT 


| 
| 
| 
M TONOBHOH Mosr Opasicd Ha HcceqoBanHe. McceqoBaHHIO NoBepreJHCcb TP) 
(ppakUMH BelllecTB: TPHXJOPYKCYCHbI SKCTPaKT, a30T O€AKOB HM a3s0T AHNHAO 
Bo Bcex (pakUMAX a30T BbIPAaKaICAH B AOCOJIOTHBIX BeIMIMHAaX. IIpomeutH 
OTHOIWeHHe AOCOJIOTHBIX BeJIMYHH OCTaTOUHOrO H OOIero a3zoTa, aBaJO KG 
apPuuHeHT M3MeHeHHA OCTaTOYHOrO asoTa Mosra, KOTOpPbI M CAYyKM MG 
Ka3zaTevieM TOPO, HaCKOJIbKO NpOK30WJIO HapylieHve HOPMaJIbHbIX OTHOUICHHI 
Mey (ppakWHAMH a3OTHCTbIX BelllecTB Mo3sra. 
Jlia yaera agora JINN OB NocseqHMe OTAeMANHCb OT OeMKOB MOcJeAOBaTewH 
HOM SKCTpakuvel Mopouika GeKOB HM JIMMM OB B a*pupe, alleTOHe H CMecH MeTH 
JIOBOro CHUpTa ¢ XMopomopMoM B oTHoweHHN | : 1. OkcTpakUNA NpoBosuact 
B amfapate CoxcsleTra B TeyeHHe 6 4ac.C Ka?K{bIM H3 HASBaHHBIX PaCTBOPHTE 
ne. [lapanmeawbHO Mo_Bepradiacb HCCJeqOBaHuIO TKaHb Mosra KOHTPOJIbHBI) 
)KHBOTHBIX. 


TWavOnTa aa: 


' i 1 
N a, d 

Y * 

a a © Lin & Bn | 

Ce) ie} = & Pred ae og . 
raps # =¢ S S ie) ow =e 

oe ea s a 2) “as ware) Xe) 

i] =| =I te oO 4 0 RO Oo 

xe < a 

Se oO = x s5 Ve & 

Lue) Vey 5 On oS ae 96 B6 

ZO a S Si BCs Fey sh es 

Bs 5 ° = § et SKS OWS oss 

pat re} ° ° i 

ne) oO o ON \o O = 0 o oO oO 
NK <x <x Os e) “Mio Gad tad 


KoOHTPOJAb 


54,35 ) 0,1353 | 0,01722 | 0,01442 | 0,1669 ) 8,64 } 81,16 | 10,20 
55,87 | 0.1406 | 0,01848 | 0,01526 | 0,1744 | 8,75 | 80,65 | 10,60 
55,00 | 0.1274 | 0,01820 | 0,01386 | 0,1595 | 8,68 | 79,92 | 44,40 
54,00 | 0,1427 | 0,01834 | 0,01414 | 0,1751 | 8,10 | 814,42 | 10,48 
55,00 | 0.1232 | 0,01723 | 0,01344 | 0,4538 | 8,79 | 80,04 | 41,20 


Cou 


53,51 | 0,1278 | 0,01834 } 0,01652 | 0,1626 | 10,15) 78,60 } 41,25 
55,61 | 0,1287 | 0,01708 | 0,01540 | 0,1612 | 9,56] 79,83 | 10,61 
57,04 | 0,4289 | 0,01890 | 0,01540 | 0,4632 | 9.45] 78,95 | 411,60 
56,02 | 0,1160 | 0,01638 | 0,01442 | 0,1468 | 9,82] 79,02 | 11,16 
55,30 | 0,1076 | 0,01638 | 0,01344 | 0,1374 | 9,78| 78,28 | 14,94 


[Ipu aHasiHse WaHHblx Taos. 1 BUAHO, ITO KOSPuIMeEHT H3MeHE HHA ocraTo" 
HOrO a30Ta MO3ra B OMbiTe OoJ/IbUle, YEM B KOHTpOJle, YTO TOBOPHT 06 yBennuE 
HHM OCTaTOUHOrO a30Ta MPH JVIMTebHOM (apMakovlorHyeckoM CcHe. 113 npues 
WeHHbIX WHPp Takxe cylefyeT, YTO yBesHYeHHe OCTaTOUHOrO a3z0Ta MOsra CBs 
3aHO C YMeHbIeHHeM MpoueHTa a3s0Ta OeKOB 9TOrO OpraHa, TaK Kak Mporer 
a3oTa JIMMMOB B OlbITe He OTJH¥YAeTCA OT TAKOBOTO B KOHTPOJle. | 
TakuM O0Opa30M, MbI yCTaHOBHJIM yMeHbUIeHHe OeIKOB MO3ra IIpH JWIHTes 
HOM (PapMaKOJIOrH4eCKOM CHE KPOJIHKOB. OTH pe3YJIbTATbI Cormacylorca c ps 
3yJbTaTaMH, Nosydenubimu O. I]. Uenuunora u E. B. Cxsupcxon (2°). Aptal 
coooulaloT, YTO OHM HaO/OMaNIM yMeHbINeHMe HYKJICHHOBbIX KHCAOT B MOSry KPb 
pH BO3AeHCTBHH Ha HUX WIMTebHOrO HapKOTHYeCKOrO CHa. 
'  CyleqyeT OTMeTHTb, YTO TaKYyIO Ke HalpaBJIeHHOCTh MpoweccoB u3MeHeHH 
A30THCTbIX BelleCTB MOsra Mbl HaOJIOfaH B TOJIOBHOM MO3ry KPOJIMKOB Mp 
CMepTeJIbHOH MHTOKCHKAaLLMH UX JuTepHiHbIM TOKCHHOM(??). TIpapya, npu AMC 
TepHH STH HapyUIeHHA OblIH 3HAUNTebHO OONee CHJIbHO BbIPaKenbl. OT 
BHJMMO, MO%KHO OOSACHHTb TEM, YTO IPH tbapMakowOrMyecKOM CHe, Kak Obl 
nokasaHo A. B. Tlannayunpi (1°), ycuiMBaiorca He TOJbKO TIpolecchl paca] 
OeKOB, HO M Mpouecchl CHHTe3a MX, B TO BpeMA Kak Npu AUudTepun Mp: 
Weccbl paciajla B 3HadHTeJIbHO CTeNeHH MpeBaJIMpyloT Hay MpoweccamH CHHTes: 
ConocTaBlaA pesyIbTaThl HCCIe_OBaHMit MPH ANTebHOM cbapMaKouor 
4YeCKOM CHe H JuTepHino MHTOKCHKAILMM, MbI MPMI K 3aKsIOUeHHIO, 41 
OMHOTHIHAA HalpaBJeHHOCTbh H3MCHCHHH A30THCTHIX BeIeCTB FOJIOBHOrO MO3I 
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PH STHX NWpolleccax CBASaHa C OMHOTHNHBIM (PYHKILMOHAJIbHBIM COCTOAHHeM 
CHTPaJIbHOH HEPBHOH CHCTeMbI %XHBOTHBIX. BpicKasaHHOe MOJIO%*KeHHe B OTHO- 
leHHM K AudTepHu Nosyans0 cBoe NoATBep»xXeHHe B padoTe JI. E. Xosax (13), 
OTOpad HaOOfala pasBuTHe pasJIHTOrO KOPKOBOrO TOPMOXeHHA, BbIpPasuB- 
leeCA B HCYC3HOBeCHHH MHIeBbIX YCJIOBHbIX PedJIeKCOB y Kpbic, HacTymaromee 
OcJIe BBeJleHHA HM udTepwHuHOoro TOKCHHAa. 

Bryno, MpOuUecchl, CBAZAHHbIe C TAYOOKMM H [VIMTeJIbHbIM TOPMOxKeHHeM 
CeHTPaJIbHOM HEPBHOM CHCTeMbl, CKa3bIBalOTCA B OHOXHMHYeCKOM OTHOLIeHHH — 
Ooubiuel WIM MeHbIleH cTeleHH yMeHbIeHHA OeKOB Mosra. 


Uncrutyt HopMasbxoli H maTonorvyueckoli dusnonoruu Ilocrynuso 
AkayeMHH MeHWHHCKHX HayK CCCP 10 IV 1956 
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Jtornayn Akayemun nayk CCCP 
1956. Tom 110, Ne3 


PFEOJOrHA 


Wu. Ws. BECCOHOB 


K BONPOCY O COCTABE JIPEBHEIO CYBCTPATA MPEAKABKA3bA 


(ITpedcmaeanexno axademuxom JI. C. Kopscuncxum 5 II] 1956) 


_Matepwanamu OypeHua ONOpHbIX CKBaXxKHH, MpoBosMBueroca B NMocmeqHHe 
bl Ha TeppHTOpuA CraBpOnosIbCKOrO NOAHATHA, YCTAHOBJIEHO, YTO NOpospl 
beBHero CyOCTpaTa 3aXx0gsAT JaieKo Ha ceBep [IpeqxaBKa3ba HM Ha LMpoTe 
3°45’ y cen. Mnatoso 3aeraior Ha rlyOuHe oKom0 2100 M oT HopepxuocrH, 
PH4eM Kak 3{eCb, Tak H B OOWIee 10XKHbIX paHOHax (pation Crasponoaa u Hesun- 
OMbICCKa) OHH Mpe/cTaBJIeHbI OCaOUHbIMH OOp a30BaHHAMH Mavleo30a (OMxKe HE 
mipeevIeHHoro). 

Panee lpeqnoularaslocb, YTO KOMIIeKC NOpOs JpeBHErO OCHOBaHHA ABUIAeTCA 
OJIee CJIOMKHDIM H BKJUOFaeT PasJIMYHOPO pOfa KPHCTaIMYeCKHe CylaHUbl, PHeli- 
bl, (PaHHTbl MH AHOPHTbIl, MOBHAMMOMYy, AOKeMOpHiicKoro Bo3spacTa. OAHUM H3 
CHOBaHHM JIA TakorO pOfla 3aKJIOYeHHA MOCJy*XHJIH HAaXOJKH KCeHOJIHTOB 
THX MOpOA B Tesle WeOFHbIX rHmaOuccabHbIxX HHTpy3uu [laturoppa. 

TlonyueHuble B TeKYUeM roxy AaHHble OypeHua Tpex rlyOoKHX CKBaxKHH — 
HOH B palione EcceuTykoB u AByx B Oovlee CeBepHbIX patouax Crapponosba— 
OATBepAHJIH 9TO 3aksOUeHHe. CyTb UX BKpaTIe 3akJNOUaeTCA B CyleyIOuleM. 

Onopuaa cKBaxuHa Ne 1, pacnomoxKeHHan B 5—7 KM K CeBepo-BOCTOKY OT 
ICCeHTYKOB, Nocie MepeOypKH HOPMAJIbHbIX OCaJOUHbIX NOpoA—ruuH, [ouo- 
[MTOB, JJOJIOMHTH3HpOBaHHbIX H3BECTHAKOB H NeCYaHHKOB THTOHA WIM BaJlaH- 
KHHa (TOWHO He BbIACHeHO) Ha riyOuHe 1457,6 M BouIIa B KpHCcTasMyecKHe T0- 
Of[bl, IpecTaBJeHHble NopdupoOsacTHyecKHMH OMOTHTOBO-poroBOOOMaHKo- 
IMM J[MOPHTOBbIMH THeHCaMH. Ota moposa B iwsMde (NeNe 3, 4, 5, 6) Meer 
paHoOlacToBy!o CTpyKTypy M cocToUT v3 MvarHoKsa3a (qo 50—60%), KBap- 
a (10—15%), 6uorura u ampbu6oua (go 15—20%), xmoputa, cepuunta, HHOr- 
a amMgota uU KaibuutTa. AkueccopHbie MUHepaJbl IpecTaBJIeHbl allaTHTOM H 
YAHbIM MHHepaJioM. 

Kucuibli WiardoKsa3 Cc OYeHb TOHKOH J[BOMHAKOBOH LWITPHXOBKOH CHJIbHO 
3MeHeH — TOYTH HallelIO CePHILMTH3HpOBaH HJIM MeCTaMH KapOoOHaTH3HpOBan. 
)MOTHT YaCTO pasJiaraeTCA Cc MepexXOJOM B XJIOPHT, HepeqKO eopMupoBal. 
[narHokia3 H OMOTHT IIpHCyTcTByIOT BYByX TeHepaluax — B (OpMe HHO- 
“acT WM B (POpMe CpaBHHTeJIbHO MeJIKUX HHAMBUAOB OCHOBHOM MaCCcbl. 

Kpynuple IpH3MatTuyeckhe HAMOOMACTHI WlardOK/a3a HHOra B accolmMaluy 
TaKOBbIMH Ke OHOTHTA OPHEHTHPOBAaHbl NMapaJIebHO [pyr Apyry HW pacno- 
OXKeHbI B OAHOM MocKocTH. M30metpu4uble 3epHa KBapla B OOJIbLUHHCTBE CJy- 
aep OOpa3yloT Ky4Hble CKOMMeHHA B Nopoge. M3 TeMHOUBeTHDIX OMOTHT Npe- 
6jlaqaeT Ha, poroBoH OOMaHKOH. 

-TJopuyumomy, c To xe riayOHHbI Obl HU3BJIeueH KePpH MMKposepHHcToro 
AOHCTOrO KBapleBO-cOAAHOrO cAaHita (I. Ne 1) 4 NomeBouMaTOBO-KBaplle- 
of Opexuun (i. Ne 2). 

Kakosbl ycJIOBHA 3asleraHua CaHueB, HeusBecTHO. Bpexuna xe 3asieraer, 
eposrHo, in situ H O6pasoBaslacb B pe3yJIbTaTe pasMbIBa ONMCaHHbIX THEHCOB, 
YeM CBHJeTeJIbCTBYeT €€ COCTaB. OTa OpeK4HA MpeCTaBJIAeT HEPpaBHOMePHO-3ep- 
MCTYIO MOpOsy, CORKeHHY!O H3 yrOBATbIX HJM CO C1a00 Cra KeHHbIMH rpaHa- 
HM 3epeH KBaplia HW MOVeBbIX WMaTOB (OONbINel YaCTb larHoksia3a) C peqKAMH 
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| 
ueulyikaMu XJIOpHTa, MOrpyXeHHbIX B MedKOSCPHHCTy!O CBASYIOULy!O Macc] 
TOrO 2%Ke cocTaBa. 
TIpo6ypenupie Ha wpote 44°50’ mexyy Crasponosem 1 HeBHHHOMbICCKON 
Ha pacCTOAHHH OKONIO 1 KM Apyr OT Apyra ABe CKBaxKHHBI: Ne | (sanaquas) 1 
Ne 2 (BocTOUHaA) BCTPeTHIH NOpOsbl ApeBuerO OCHOBaHHA — NepBast Ha Ty) 
6une 920—930 mM, Bropaa Ha rnyOuHe 1020 m. B oO0nx clyyanx STH NOpojE 
TIpeCTaBJICHbl POrOBOOOMaHKOBbIMH KBaplUleBbIMH J MOPHTaMH. 


CTABPONONb 


HeBuHHOMBICCK 
te 


26 0 26 60 75 um 
Soe SS Se aes 


Puc. 1. Cxema pacnosioxKeHHA OMOPHbIX CKBaxKHH: NoNeo 1, 2 — 
HaZOpHeHCKHe CKBaxXHHbI, Ne 3— HaryTcKad cCKBaxKHHA, 
Ne 4 — KMB 


B untude (NeNe 4, 5, 6, 9) WHOPHTbI MMeIOT THNMAMOMOpHO- HM NpusmMaTH 
YeCKH-3ePpHHCTY!IO CTpyKTYpy HM COCTOAT M3 MlarvoKsa3a, poroBOH OOMaHKy, 
KBaplla, XJOputa, cena uM anMgoTa. IInarnoxna3 Ta6anTuaTHI, B 6OMbUINHCT: 
Be CuJlyuaeB KMCJIbIM C TOHKOM JBOMHHMKOBOM WTpHXOBKOH, WHOra 3OHabHOM. 
Beerya M3MeHeH — MYTHBIM, B pa3JIMYHOH cTeMeHH CepHUHTH3SHpoOBaHHbili 
Poropant oOMaHKa c yriom cN,g oT 4 no 16° wupoKoTa6uuTuaTas, HepemKe 
CIBOHHHKOBaHa, MepexXOAHT MecTaMH B Oypyiou, pa3uarasnch, 3amellaerca xJ0- 
putom. B 3aMeTHbIxX KOJIM¥eCTBax HaOslojfaeTcs KBapu. M3 axieccopHbix MHHE 
paslOB IIpHCyTCTByeT Mrobyarbi anarur. 

Cpe OnvcaHHbIX BCTpeyaloTca TaKOFO %Ke cocTaBa FHAPOTepMasJIbHO U3Me- 
HeHHbl€ pasHocTH AuMopuToB (iu. Ne 7) H MuKpogHopuTH (wu. Ne 8). Temuno: 
UBeTHbI€ MHHepaJIbl B COCTaBe MepBbIX B Pa3JIHYHOH CTeNeHH XJOPHTH3upOBaHb 
WH KapOoOHaTHSHPOBaubl. 

Tlopoya ceyeTcA TOHKMMH 2KWJIKaMM KaJIbIlMTa WM pyHOro MHHepasia. Muxkpo- 
WHOpHTbl XapakTepH3ylorcA cOfep»KaHveM OosIbWOrO KONHYeCTBa  poOrosBoli 
OOMaHKH HW KBapua. I]narMokia3 B HUX MOUTH HalleNo passoxeH. JMOpuTbI HHO- 
ra MHJIOHHTHSHpOBaHbEl. 

Bpue (HOpHToB B CKBaxHHe No 1 3anerarior MenKO3epHHCTbIe KBapl-Move- 
BOLINMATOBbIe NeCUaHHKH, a B CKBaxKHHe Ne 2 Ha rnyOune oKoslo 960 Mm ToHKo- 
3€PHHCTbIe TIayKOHHTOBbIe MecuawHKH M MepelOuHeHHble MHKpOdayHou Mep- 
reJIM MeJIOBOH CHCTeMBI. 


Cepepo-Kapka3ckoe Ilocrynuso 
reosliorHueckoe yupaBJeHHe 28 XI 1955, 
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TEOJOrHA 


B. A. KJIYBOB 


AATOHAJIBHbBIE TPOCTHPAHHS B COBPEMEHHOH CTPYKTYPE 
TATAPCKOFO CBOJIA 


(ITpedcmaéaeno axademuxom C. H. Mupoxosom 28 IIIT 1956) 


A.C. Warcxuii (*) Bricka3an Baring 06 OOpasoBaHHH JOKaJIbHBIX IviaTop- 
HHbIX CTpyKTYP B CBA3H C OJIOKOBBIMH MOJBHKKAMH KPHCTasMMYeCKOrO OC- 
BaHHH MO paspbiBaM. TeKTOHHYeCKHe TPelHHb! B Noposxax dbyHyamMenta u 
afOuHOro YexJa (quaKNa3bI) COpasyloT ABe CHCTeMbI: MarOHaJbHYy!O H OpToO- 
HaJibuyto. Ilo uncay TpeuiHH MpeoOJagaioT pxfbl CeBepo-3anafHoro npoctu- 
HAA, 3aTem ceBepo-BocToyHoro. Iupotubie u JouIroTuble pxAAbI urpaioT noy- 
HEHHY!IO POJb. 
A. M. Meabunxos (*) uw A. A. Tpodumyx (*) ycranoBysn cooTBercTBHe mpo- 
PpaHHi OOMbWIHHCTBa JOKaJIbHDIX NOAHATHH BawKupuu u Tatapuu (qonror- 
IX H Ce€BepO-BOCTOUHBIX) C «ypaJIbCKHMH» HW BbIMOJaKHBaHHe UX lO Mepe yfa- 
HHA oT Ypaya. OHH NpHulM K BHIBOLY O NpOHCXOXMeCHHH STHX CTPyKTyp nog 
WAHHEM ypaJIbCKHX TEKTOHHYCCKMX ABH KeEHHH. Cydav HeECOrJaCHbIX C Kypauib- 
MMH» MpOcTHpaHuli (WWHPOTHbIX, CeBepo-3alafubix), a TakKe Hae CTpyK- 
P C KPYTbIMH BOCTOUHbIMM KPbIJIbAMH OODACHAJMCh paHaJbHbIMH Tepeme- 
2HHAMH KPHCTamsMYecKoro PyHAamenta. IIpeynonarasocb (*), wro oTYeTIHBO 
[DaxKeCHHbI€e ACHMMeTPHYHbIe K BOCTOKY MOMHATHA MpOcsex*xUBaIOTCA BO BCeX 
PH30HTax OCaJOYHOPO Masleo30Af HW HMeCIOT B Ape BbICTyN yHaMeuTa. 
M. ®. Mupunux u A. A. Baxupos (4,°) oObequHHJIM JOKaJbHbIe NOAHATHA 
HMHEHHO BbITAHYTbI€ 30HbI — BaJibl HW NOKa3auH, TO MpocTupanue nocwer- 
‘X COOTBETCTBY€T PerHOHaJIbHOMY IIpOCTHpaHHiO CKJIOHOB CTpyKTyp NepBorc 
pAAKa, a KpyTbI€ KPbIIbA BaJIOB HallpaBJleHbl MO perHOHAaJIbHOMY HakJIOHy. 
PMHpOBaHHe [NaTPOPpMeHHBIX CTpyKTyp OODACHAOCh OJIPOBPeMeHHbIMH 
loroma3HbIMH BOJIHOOOPa3HO-KOIeOaTeJIbHBIMA J[BHXKeHHAMH dyHJaMenTa 
Tepvoquyeckol cmeno MpeoOnafaiouywx mpocTupanui, ceBepo-3anaublx 
Homrotuble («ypasbcKHe») H JOMPOTHbIX Ha WMPOTHbIe («KaBKascKuHe»), 
Hoppie qannple OypenuaA U reo*usuKu, OOpadoTaHHble CCBMeCTHO, NO3BOJIA- 
> yYCTaHOBHTb TOCHOJCTBO AMaroHaJIbHbIX NpOCTHpaHU B CTpoeHHM KpHcTau- 
‘yeckoro (yHAaMeHTa HM OCafOuHOrO YexXJIa H KOHKPeTHSHPCBaTb HeEKOTOPble 
| BbICKa3@HHbIX MOO%KeHHH O NPOHCXOKMeHHU MMaTPOpMeHHbIX CTPyKTyp. 
| TatapcKuii cBoq He ABJIAeCTCA B COOCTBEHHOM CMBICJI€ «CBOJOBbIM> NOHATH- 
, a MpeqcTaBsneT coOol JMHeHHYy!O AMCMOKAaUMIO C UCKJIOUNTeNbHO OTUCTIIH- 
IM ceBepo-3anagubim MpocTrupanuem (puc. 1). Anna ee or CrepnuOameBo jo 
yTenbHuua cocTaBaseT 750 KM, wupHHa 100—150 xm. 
-Tlo xKpucranimueckomy cbyHyamenTy monepeynpima mpornOamu jMcuOKa- 
id pagyeena Ha pA M3OMeTpHYeCKUX TO (pope CTyMeHeH, HMeIOMIMX Xapak- 
p Bbicrynos — BepuimH (I, II) unm BpIpOBHeEHHbIX NMaTO, NOJHATHIX (IJI—IV) 
OMyuleHHbIx (V). 
~Boicrynst I u Il mpeqnonoxuTembuo OOpHcoBaHb! Ha OCHOBaHHM ONOpHbIx 
Baxkuy y Boxran u Kotesbunua 4 pacueTa MarHuTHbIX anoMasMi lo pelKoli 
TH MYHKTOB, BpmouHeHHoro A. A. Apowem ro MeTouKe, oOecneunBaromel 
YHOCTh ONpesenenua rayOun nopsgka 10—20%. IInaTooOpasnan BepuiHHa 
] BInBseHa pasBeyounbim Oypenvem, a ITV — jeTambuo u3y4eHa ryOOKHMH 
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CKBaxKHHaMH. O mulaTooOpa3sHoM CTpOeHHH (byHjlaMeuTa Ha BeseOeeBckom yua 
cTke (V) CBHJeTeJIbCTBYIOT OCOOCHHOCTH CTPOCHHA KPOBJIM OaBJHHCKOM CBHTBI 
COOTHOWMeHHE yYacTKa C COMpeAeMbHbIMH TEKTOHHYCCKHMH SJIEMeHTaMH, OTHOCH 
T@JIbHO CHOKOLHOe MOBesqeHHe rpaBHTaWHMOHHOrO HM MarHHTHOrO MOvJIeH. | 
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Puc. 1. Texronuueckasa cxema Tatapckoro cBoja. /— u30rulcbl MOBEPXHOCTH KPHCTAJIHYeCKO! 
(yHAaMeuTa MO MaHHbIM OypeHua; 2—TO 2Ke NO AaHHbIM MarHUuTOpasBeKH, rpaBupasBeKH, Cen 
Mopassezku KMIIB; 3— To xe — npegnosaraemble u3orunchl; 4 — H30rHmcbl MOBepXHOCcTH Gat 
JIMHCKOH CBHTbI; 5 — KOHTYPbI BaONOAOOHIX NOAHATHM B OCATOUHOM Maseos0e; 6 — cormacHb 
BaJIbl; 7 — COracHble BaJIbl IPHOOPTOBbIX rps; S— Hecorsacuble BasIbl; 9 — HaNO2*KeHHbIe BAaVIE 
10 — puekcypbl uv pekcypoo6pa3Hble Kpblviba Basiop; // — 3anaquan rpanuua IIpezypaspcxol 
mporn6a. A — Cpegue-Pycckaa Bnaguna; B— Bepxnekamckas snafuna; B — OcuncKkan Bn: 
muna; [ — Meanexecckaa snannna; J| — Coxcko-Kunenpexaa Bnanuna; I’— orsepxxek ToKMo! 
ckoro cBoja; | — Korenbuuyeckuit Baictyn; Il — Barcxnii seicryn; II] — BatcKo-IonsancK 
naato; IV — TylmasuucKo-Pomaiknuckoe mato; V — Bene6eescKkoe mato 


I[narooOpasuple Bepuidnbl TarapcKoro cBojla MOCTpoenbl acHMMeTpHur 
BYO/b OCH AucMOKauMH. Mx toro-BocTOYHble GopTa NpHMOMHATEI, Kak Obl B37 
HYTbI, OCJIOXKHEHbI OTYCTMBLIMH TpAaMH KpucTanMyecKHx nopog (IV, II 
noBujuMomy II), a camMu MylaTo MOCTeneHHO CHU KaIOTCH K CeBepo-3analy, Bcwe 
CTBHE ero pPase/AIOWME HX NPOrHObl-ceAOBHNbI NpHoOperaioT acHMMeTpH 
Hyio (~ulekcypooOpasuyio cbopmy (Capalinuuckuit nporu6, Bapauucko-Cepad 
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BCKHIL KaHbOH). Iloqoonoe CTPpOCHHE B HaYaJIbHbIe€ STalbI (OpMUpoBaHua, 
OATHO, ObIIO CBOMCTBeHHO TakxKe yuacTKam I u V. 

CeBepo-BocTouHble MpocTupaHuaA TeKTOHMUeCKUX >JIeMeHTOB cbyHqamMeuta 
pakTepubi 4a Cpegue-Pycckol Bnaquupl (A) u orpaxkaiotca Ha lipocTupanu- 
| OTBEp2KKa TokMoscxKoro cBoga (1’), Barcxoro sBpictyna (II), KagancKoro yua- 
xa MejekeccKolt Blaj{uubl, JI@eKalero Ha Npo,omKeHUH Bepxuekamckoli Bna- 
HbI 4 Batcxo-Ilonsucxoro maato (III). 

A. 1. Casuxos paccuntan mo d@opmyne Onmepa rpaBuraunonnoe none qua 
KEBCKOrO ydacTKa, BbIBeJl SMNMpHYeCKy!IO 3aBHCHMOCTh Mex)ly rayOunoli 
WePaHuA TAKCIbIX MACC H KpOBAM (byHfaMeHTa MH MpesMooxKUN cymecTBo- 
HHe BbICTylla K 3allayy oT r. MoKescKa. OTOT BbICTYM MOXKET COCTABHTb OCHO- 
Hue YMypTcKoro NorpeOennoro «Baa» (°), AM KOTOpOro Gostee BepOATHO 
OcTHpaHHe He CeBepHoe, a CeBepo-BOCTOUHOe — Mexyy BepxneKamcKoli 
aqMHou HW OcHHCKOM BnaquHol 9. 9. Moruagu. lOro-3sanaHoe pooukenHe 
Mero MONepeYHoroO OCMOAKHEHUA pe\cTaBUT B 9TOM Cuy"ae BbIABJICHHBIi 
| M. Meubuukosnim (7) norpeOennpili xpeOer KpucTanmMueckuXx nopog, pacmio- 
OKCHHBIM TO JepoOepexpbio Kamp u Bourn. 

| Ha toxwxnon Bepuimne TatTapceKoro cBoga (IV) ceBepo-BocTounble nalipaBue- 
A PUKCHPYIOTCA OCMOMKHAIOUIMMH CKJIOHbI M1aTO 3pO3HOHHO-TEKTOHMYECKH- 
Ppagamu (Tyiimasuuckas) u Kanbonamu (Ilyryposcxnit, Batiryrauckuit) 
pembee PyHyaMeuta. Celicmopa3sBeqkoH (KMIIB) wameuenbl BOCTOUHBIe 
woup! LOxwKHOOaBMHCKOH rpaqb! cbyHyameuta. [losoxenne OTHOCHTembHOrO 
aBMTaWHOHHOrO MaKCHMYMa HM M@rHHTHBIX OCeH MO3BOJIAeT UPOCMe_UTb STy 
aly K wro-sallayy Ha y4acTke omHee Balityrana. 

J\waroHadbuax cuCcTeMa IipocTupaHuli B byHaMeHTe OTpaxKaeTca B pactipe- 
JIGHHM PpaBUTaUMOHHbIX HW MA@rHMTHbIX aHOMAJIMH, KOHTPOJMpyeT pacnosoxe- 
e CTpyKTyp BToporo NopayKa HW dilekcypooOpa3sHbix NeperHOoB ocayounoro 
Jeo3oHcKkoro Y4exJia. 

OodmeusBectHa BaTtcKas 30Ha BasioB (BasbI 1—4). BanonoqoOupie cTpyKTy phi 
i7cKo-[ JoMHCKOrO M1aTO (BabI S—13) BHIeNeHbI HAMH 10 TOPH3OHTaM B epM- 
ux oOTJOKeHHAX. TOxHee Kamp paciovlaraiorcaA BaJibl, mpelomaraempie 
M TBeplO ycTaHOBJIeHHble OypeHHeM No rlyOoKHM ropHsouTaM (BaJipt 14—29). 
Wb 30—33 TpocsexKUBaIOTCA TOJIbKO B MepMCKHX OTJIOKeHHAX (KYHrYpcKHu 
yC—BepXHAA TepMb). OHH HasBaHbl HaJIOMKeHHbIMH BaJlaMH. 

CoracHble BaJibl XApaKTepH3YIOTCA HaNHYHeM B Ape NOMOrHX BbITAHYTHIX 
A]. KPHCTaslIMYecKoro (yHaMeHTa, YTO MOMKHO CYHTATb OKA3AHHbIM [JIA 
0B 14, 17, 18, 19, 23. Ilo rpaBuMerpuyeckuM aHHbIM aHaJIOrM4yHO MocTpo- 
bI Bab] 21, 25, 28. Vim cBolicTBeHHbI CeBepo-3allaquble IpocTHpaHHA BAOJIb 
MW McloKaluu mepBoro Topsy{Ka (a3HMyTbI 315—830"). Takue BaJibl BeCbMa 
JIOPH, MOCTpOeHbI CHMMeTPH4HO MU OTMMUAIOTCA HeyCTOMYMBIM COOTBETCTBHEM 
DYKTYPHBIX [JIaHOB NO pasHbIM TOpH30HTaM oOCajloyHorO NMaseosox. Bropaa 
ylna COracHblX BaJIOB, paCHOJIOKeHHbIX B IIpHOOPTOBbIX 30HaX, HMeeT Ce- 
po-BOcTOuHbIe MpocTupanua (asuMyTpi 10—50°), xapakTepusyeTca 3HaunTelb- 
[MH aMIJIMTyaMu, NoqYepKHYyTOM ACHMMeTPHYHOCTbIO KpbIJIbeB H MOUTH IOJI- 
(IM COOTBETCTBHEM CTPyYKTYPHbIX MlaHOB B paspese (Bash 14, 23). 
Hecorsacupie Bambi pacioularaiorcA Hal KaHbOHOOOpasHbIMH JOMMHAaMH B 
mbede (byHjamMenta (KpaeBble 30HbI MorpeOeHHbIX W1aTO) MIM TMepeceKaroT 
pecT UpocTHpaHva corsmacuble Bavibl, UpMoOpetax 3fecb HaJO*KeHHbIn 
pakTep (MOBbIIMeHHbIe yuacTKH Hato). Bypenuem mofoOupie CooTHOMeHHA 
TBepAAaorca uA Bastow 15, 16, 20, 24, 26. IIpocrupauua HecorvlacHblx Ba- 
B Ooslee pasHooOpasHbl: ceBepo-sanaqubie (BabI 22, 27, 29) c asuMyTaMH 
0—330°, cepepo-BocTouHe (Banbl 10, 13, 15, 16, 20) c aaumyTamu 35—60°, 
dTH wWMpoTubie (BambI 24, 26). 

B o6mactu pacmpoctpanenua OaBtuucKkou cBuTs (b, B, V, A) nosoxenne 
COrlacHbIX BaJIOB KOHTpoJMpyeTca pebepom ee KpOBJH. Bavibl OTYCTAMBO 
OCe@KUBAIOTCH, OObIYHO HAYHHa C BepXHeli NepMU, 3aMeHAACh NporMOamy, 
BHMMOMY, JIMIIb B HAXKHUX POPH3OHTAX OaBJIMHCKOM CBUTHI. B 6onee 3anay- 
X paiionax MepBoe NosBeHHe Bamo00OpasHoro lepern6a ycTanaBJIMBaerca 3 
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HuxKe :pancKoro — (paMenckKoro sApycoB JeBoua (Babi 15, 16, 20). B Bepxu 
POpH30HTaX TaKHe BaJibl MIPOCM@KUBAIOTCA BNJOTb WO BepXHeH NepMH, XO 
lO MpocTHpaHHio OHH WHOra 3aTYMeBbIBAIOTCA COPACHBIMH BaJlaMH. 

Takum o6pa30M, COOCTBeHHO «ypaJIbCKHe» mpocTupanua (asumMyTpl 10—lo 
CBOLCTBeHHbI TOJIbKO HaJIO%KeHHbIM BaslaM (30—33). Tlogqo6npie 2%xe NpocTup) 
HHA pyrux BastoB (1—4) KonTpoaupyioTcs OopTamH NorpeOeHHbIX Nv1aTo. 

PasmM4ud B MpOCcTHpaHHAX HW B3aHMOMepeceyeHHA CTPYKTYPHbIX SJIeEMeHTG 
OOBACHAIOTCH Pa3JIM4HbIM BpeCMeHEM HX 3aJIO%KeHHA H CIORKHbIM MHOTOasHbt 
JaJIbHeEHINMM pasBHTHeM. 

J[pepuettinme MpocTupanus, CBASAHHBIe C BHYTPeHHHM CTpOeHHeM KpHcTa4 
JIM4eCKOrO OCHOBaHUA,— CeBepo-sallayuble (KaJleqOHCKHe, YaCTHYHO reply} 
cKHe), Oomee MOJO,ble — CeBepo-BOCTOUHBIe (HavaJIbHbI 9Tal TrepUMHCKO 
TeKTOreHe3a), CAMBIE MOJIO[bIe CYOAOJLFOTHBIE, KypaJbCKHe» (KOHEYHHIN STA re 
IMHCKOrO TeKToreHesa). CmMeHa mpocTHpaHHi BO BpeMeHH XapakTepH3yeT BO 
HOOOPa3HO-KOMeOAaTebHbIt Mpolecc pasBuTHA (byHaMeHTa, OTparkaBiHnd 
B OCaKax OOpasoBaHHeM IJIAaBHbIX H3rHOoB. 

Corsacuble Basibl 2, 14, 23 ceBepo-BocTrouHoro MpocTHpaHHhA 3aJ1IOxKeHbI 
Havase layleo3on MH OTAMYAIOTCA OCOGOM ycTOHYHBOCTbIO (yHacJIeqOBaHHOCTh 
Tora KaK COOTHOWICHHA CTPYKTYPHbIX MiaHOB Ha coceHHxX yuacTKax IV u 
MepHOUYeCKH 3a MaJeO3OHCKYIO HCTOPHIO MeHAMHCb B TIPOTHBONOJIOXKHOM HH} 
mpaplenuu. IlogoOnple COOTHOMIeHUA BEpOATHDI HU Aa ysacTKos I, II, II. Cay 
XKHbIe NOJBYXKKH B KPblIbeBbIX 30HAX COPaCHbIX IIpHOOPTOBbIX BaJIOB BBIS 
BaJIH OOpasoBaHHe pacKOJIOB PyHAaMenta HW dlekcyp B OCaOYHOM Tove, 
JOXRHUBIUUX B NONePeCYHOM HallpaBJIeHHH J{PeBHIOIO JIMHCHHO BLITAHYTYIO CTPY) 
Typy Tarapcxkoro cBoja. PackovJibl B OTJCJIbHBIX CLYYAAX MpescTaBANH cep 
paspbIBOB, paciovaraBminxca KysHcooOpasHo ([paxancKko-Ena6yxckui, 
pacdbuMoBcKHH BaJibl). 

TakuM o6pa30oM, BOJIHOOOpasHO-KOeOaTeJIbHbIe J{BHXKeCHHA (byHaMent 
BbISBaHHbIe MepHOAMYeECKHMH Pa38HOHAIpaBJICHHbIMH NepeMeLeHHAMH MOKOF 
BbIX MAaCC, TPOABJIAJIHCb B MWaBHOH HM paspbiBHOM dopMax. B pesyJbTa 
STHX J[BUKeHHH JudpcdepenUMpoOBaHHO BO BPeMeHH HJIW Ha PasHbIxX yuacTKaX Te 
PHTOPHH BOSHHKAJIM ABJIEHHA HHBepCuH, OOJeKaHHA HW BOSpORMeHHA BaJIOP 
MHrpallWh WeHTpOB CBA3AHHbIX C HAMHU JIOKAJbHbIX NOAHATHH. TompKo BOE 
IIpeqypabckoro Mporvu6Oa TaHreHunabuble TepUMHCKHe HallpA*KeHUA OTT 
*KaJIHCb Ha CaMbIX BeEPXHHX FOPH3OHTAX OcaOUHOTO Yexsa HM UpHBOANIU K O 
PpasoBaHto KYJIMCOOOpasHO PaCNOJIOXKeHHHIX COAHBIX AHTUKMMHAel — Bal 


Tlocrynuaso | 

27 III 1956 | 

: 

UMTMPOBAHHAS JIUTEPATYPA | 

: PH. C. UWlarecxkui, Ouepxu vrexronnxu Bosro-YpaupcKoli o6nacrn, 19: 
> A. M. Meabunuxkos, Teonornuveckoe crpoenue u nebrenocnocts TarapceKoii AC 


Texronuka, 1948. % A. A. Tpowmumyx, Hetrenocnocts naneosoa Bamkupun, 1S 
4 A. A. Bakupos, Twapnetimue veprsl reorexronuyeckoro pasBuTua BHYTPpeHHeH uad 
Pycckon mrarpopmpl, 1951. & M. ® Mupuuuk, A. A. Baxupos, Hedr. xo 
Nel (i951). ST. A. Cobponuuxkui, H. A. Tpudonosa, H. M. Mea 
Hu K, Her. xos., Ne3 (1955). 7 A.M. Meapuuxos, JJAH, 108, 5 (1955). 
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PEOJOL H $1 


A. Tl. MAKJIYXO-MAKJIAH u B. E. PYKEHLLEB 


| @MAYHUCTHYECKASA XAPAKTEPHCTHKA BEPXHEFO KAPBOHA 
XPEBTA KAPA-UATBIP B IOKKHOM ®EPPAHE 


(ITpedcmaeaeno axademuxom H, C, LLlamcxum 11 IV 1956) 


a BpeMA CTpaTurpaduvyeckux HccNeqoBannlt xpe6Ta Kapa-UYatnip A. JI. 
Klyxo-Makaait, Pr. A. Apymescxnt u T. C. TMopmmsaxos o6napyxuan 
3EPXHEKAMECHHOYTOJIbHbIX OTJIOXKCHHAX JOBOJbHO 3HAUHTeIbHOe KOJHYeCTBO 
«ononjeii WM HayTHJOHeH, KOTOpbIe AO Tex MOp 3fleCb H3BeCTHbI HE ObIIN. 
MTHIBAH OOJbIICe 3HAYCHHE TOJOBOHOPHX MOJJIOCKOB JIA CTpaTurpadun, 
ecooOpasHo ONyOuJIMKOBaHHe JaHHbIX CO HX CHCTEMaATHYECKOM COCcTaBe Hi pac- 
eNeHHu B paspese. Haliqenbi on Opi B 3anaqHol YacTu xpe6ta Kapa-Ua- 
7, B OCHOBHOM B CpefHel YaCTH MOJOCbI BepXHero Maeos0x#, MpHMepHoO B 
M OT TorpyxXeHHA Naseo30A No Me3o30iH. 

B 9ToM palione BepXHenaseo30liCKHe OTIOXHKEHHA HMEIOT OTHOCHTeJIbHO Tpo- 
1O CHHKJIMHAJIbHY!O CTpyKTypy, OlarojqapaA yYeMy yCTaHOBJeHHe OOmel cTpa- 
padvyeckolH NocleqoBaTeJIbHOCTH He IIpefcTaBJAeT 3HAYHTEIbHEIX TPy]HO- 
MW. B ocHoBaHHu paspesa 3aleraloT BbICOKHe FOPHS3OHTHI CpeyHero KapOoua, 
KOTOpbIH CorlacHO HaJleraiwoT TeppHrenHble OTOMReHHA BepXHero KapOoua. 
JieHHH MOCTeMeHHO NepexoHT B HHKHeIepMckKylo (1uBarepHHOBYI0) Kapa- 
BIPCKYIO C€PHIO, 3AHHMAIONLYIO OCeBYIO YaCTh CHHKJMHAJIM. OOulad MOMHOCTb 
xHero KapOona 2000—2500 o. 

B cepepHol uwacTh paccmMaTpHBaeMOol CTpyKTypbl, BOJH3H KOHTaKTa Cpeji- 
Ox BepXHero KapOoua OplIH OOHapyKeHbI HEMHOPOYUMCJeHHbIe H He OYeHb 
oeli COXpaHHOCTH roJiOBoHorHe MowWocKH. Bonee OoraTad KomeKuHA 
JaNONOR Xopomieli cOxXpaHHOCTH Oplwia CcOOpaHa Ha 1OX%KHOM Kpblie TOM xe 
YKTY ppl. 

Tlo qannpim usyyenua cbysysHHHA BepxHu KapOou LOxnok Depranpi pas- 
inetca A. JI. Muxsayxo-Makuaem Ha J[Ba ropHsoHTa: yuOyakcKH (TPHTMIN- 
HI) WH jacrapcKul (nceByody3y/IHHOBBIN). 

B pepxuemM Kap6oue pesko mpeobslayaior OOJIOMOUHbIe NOpOsbl, CpeqH KOTO- 
X OCOOCHHO MHOrO NecuaHHKOB HM Canes. J[pyrne THMbI OTIOHKeHUM UIpalor 
ITOMHY!O pOwb. B necuaHHkKax, HepeKO HECKOJIbKO H3BECTKOBMCTHIX, OOBIT- 
bysyiunuyy. Ussecruakuv B paspese BepxHero KapOona 3amaquoro Kapa- 
ThIpa 3aHuMaroT 1—2% u MeHbIe. OHM MpefcTaBJeHbl ABYMA pasHocTsMH: 
ITHOCHTEJIbHO CBETJIbIMH JETPHTOBbIMH H3BeCTHAKAMH HHOrla Cc eMHNYNbIMH 
(OBOHOrHMH HM 2) TeEMHbIMH OoJIee HIM MeHee OJHOPOJHbIMH H3BeCTHAKAMH, 
ep2KalluMv B HEKOTOPHIX CMyyanx HEOOJbIIHe CKONICHHA AMMOHON eH H Hay- 
lone. Crpaturpacpuyeckoe pacripejesenne Py3yMHHA WH TOJIOBOHOrHX Bepx- 
0 KapOoHa BUHO U3 NpNBeseHHOTO Hu2xKe CBOMHOTO paspesa xpeOra Kapa- 
THIP. 

J. YuGynakcKkuii ropuH30HT MO cocTaBy HM tbayHe eJIMTCH Ha [Be YaCTH: 

a) B nwKHeli YacTH MpeoOsaqaloT NecuaHuKu, Yepeyiollueca C MeHee MOIIL- 
MM TIpOCOAMU Canes. Orciofa onpeyesenbl: cpeqH MpocTenuimnx — Triti- 
s§ paramontiparus Rosov., Tr. ex gr. schwageriniformis Raise, “Er 
eularis (Schellw.), Quasifusulina aff.) balaniformis Putrja m Meakue 


8* 427 


| 
| 
| 
| 
| 


cbopamuuudbepbl; cpeyu ammonougeli — Agathiceras uralicum (Karp.), Arist 
ceraschkalovi Ruzh. u Glaphyrites sp. 

6) B BepxuHeli YacTH MpeoOsmaqaloT CaHUbI, KOTOPbIM MO/UHHEHbI MeH 
MOILHbIe CIOH WecuaHHKOB; BCTpeyarorcd MHOrouncuenuple Triticites fergane 
sis M.-Maclay, Tr. schiensis M.-Maclay, Tr. aff. ohioensis Thompson. 

O6uladi MOWHOCTh yuOysaKcKoro ropu30HTa 1200—1600 M. | 

II. JlacrapceKuit ropu30uT no wuTOJOrMyecKHM OCcOGeHHOCTAM H (payHe Tal 
*%Ke pasfeiaeTca Ha Be HepaBHble wacTH: | 

a) B HwxKHeli UaCTH pasBHUTbl MeCuaHHKH C MpOCMOAMH CaHIleB HW JIMH3aN 
TeMHbIX H3BeCTHAKOB. Orcioya onpesesenbl: cpequ dy3syiuHuy — Triticites ¢ 
gr. jigulensis Raus., Pseudofusulina turkestana M.-Maclay, Ps. alta (Rosov, 
Ps. wandae M.-Maclay sp. nov., Fusiella sp. nov., Schubertella aff. transit 
ria Staff et Wedekind; cpequ nayrusouzelt (ompegenenue B. H. Wumancxoro) 
Gzheloceras sp. nov. Ne 1, (ex gr. Gzh. nikitini Tzwetaeva), Gzh. sp. no 
Ne 2, Ctenobactrites (>) sp., cpequ ammononjel — Uddenites sp. nov. (ex 
U. sakmarensis Ruzh.), Agathiceras uralicum (Karp.), Paraschistoceras op 
tum Ruzh. (muoro), Glaphyrites sp. 

6) B BepxHel uacTu mpeoOmagaioT claHubl. Jia ston TON xapaKTepE 
Takue Bub, Kak Pseudofusulina pailensis (Schwag.), Ps. pailensis oa 
var. ferganensis Dutk., Triticites ex gr. vulgaris M.-Maclay. 

O6ulad MOWHOCTb JlacTapcKoro ropuv3s0HTa 9ODO—1000 mM. 

M3 npHBeeHHbIX aHHbIX BUHO, YTO BePpXHHH KapOoH xpeOTa Kapa-Uar 
XapaktTepH3yerca ayHOl, KOTOPad NO3BOJIAeT B OOUIEM CONOCTaBUTb ero 
paspesamu Ypauia, PyccKoli naaTdopMbl H Ware CepepHolt AMepuku (co. TaOm. 


TaouHia 


lOxubI Ypan Pycckana naatmopma Kapa-Uarpip | CespepHas AMepukKa 
Pseudofusulina 
5 Triticites os = Si | 
= | Prouddenites ae 9 | Pseudofusulina | 2 | Prouddenites | 
® s| Daixites go & =| Triticites = |Uddenites 
*E | Uddenites Ss i ° | Gzheloceras ss | Agathiceras — 
45| Artinskia =| Pseudofusulina | ,. S| Uddenites = | Paraschistoce: 
& || Agathiceras Be Triticites = | | Agathiceras = | Schistoceras 
23 | Paraschistoceras| 5’ § YS | Paraschistoceras g Glaphyrites _ 
=| Schistoceras ae «| Glaphyrites = |Shumardites | 
& Glaphyrites Sy o = | Vidrioceras 
Shumardites me 4 © | Emilites 
Vidrioceras | 
Emilites | 
=, 62 ne | 
e..| driticites nt = as | 
_o| Protriticites iene aS & | Prouddenites 
= S| Uddenites a | Triticites =i) Triticites = _ | Uddenites 
27 Agathiceras & 1 | Protriticites S| Agathiceras a, >| Agathiceras 
g4| Aristoceras =~ | Gzheloceras %N/ Aristoceras z &| Paraschistocer 
=Al| Paraschistoceras} & £| Glaphyrites 5 | Glaphyrites < | Glaphyrites 
= | Glaphyrites a. $ | Parashumardites| 6 € ' = | Parashumardit 
x Parashumardites| — 5 ne 8 


HwkHAd “actb yyOyakcKoro ropH30HTa 0 MpucyrcTBuIo BUAOB Triticit 
paramontiparus Rosov., Tr. irregularis (Schellw.) u ap. conocrapaserca « 
CJIOAMM @ Mb TpuTMuMTOBOrO ropusoHntTa PyccKoli nuaTMcbopMt H Ypasa. Bep. 
HAA €rO YacCTb HMeeT HHyIO (PayHHCTHYeCKyIO XapaKTepHCTUKYy, YeM CJION 
ud TPHTHIMTOBOO ropHs0HTa Epponelickolt uacrn CCCP. Bosmoxuo, aro y 
OyalaKcKuit POPH30HT ABJIACTCH AHAIOTOM XKUFYJIEBCKOrO Apyca BepxHero Ka 
Oona, Jydile BCero U3yYeHHOrO Ha 3anayHoM cKOHe IOxHoro Ypaua, ua C 
mapcKkor JlyKe u nog Mocxksoki. Takomy BbIBO,y He IIPOTHBOpeuuT COcTaB aMM 
HOHJ[eH, HaMJCHHbIX B HW*KHeH vacTHu yu0 ylakcKoro TOPH3OHTA; B YaCTHOCT 
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istoceras chkalovi Ruzh. spaserca oguoli u3 THnNMIHBIXx (bopM 2KHryues- 
oro Apyca Ha Ypaue. 

TJactapckuii ropusonT, cyAA 10 Momo*KeHHIO B paspese U pofoBomy cocTaBy 

YHBI, BeEPOATHO, COOTBETCTBYeT IiceBAO*ysysuHOBOMy ropu3s0HTy IIpuypanps 
Pycckol miaT@opMpl, WIM opeH6yprckomy spycy BepxHero Kap6ona, ayume 
erO U3yYeCHHOMy Ha 3allaqHoM ckJoHe IOxxnoro Ypasa u MyrojoKap. Xapak- 
OHO, YTO MOUHOCTh STO CTpaTurpaduyeckol equHuubI B Cpequeli A3suu eule 
able, ueM Ha Ypase. Coueranue Takux dopm, kak Triticites (Jigulites), 
eudofusulina, Uddenites u Paraschistoceras, THMMYHO TOKO JWI HYKHeli 
CTH OpeHOyprcKoro spyca. 
| Haxoxyenne B Cpequeli Asui BepxHekaMeHHOYrouIbHbix roJIOBOHOrHX MO.I- 
ICKOB UMeeT OONbINOe HaydHoe 3HaveHHe. JIo cux Mop 3yecb ObiIM U3BeCTHEI 
JIbKO HM2KHe- H CpeHeKaMeHHOYrOJIbHbIe MpefcTaBuTesH 3TOrO Kacca. Haii- 
HHbie Tellepb BePpXHeKAMCHHOYTOUbHbIe WedasIONOAbI HEMHOTOUHCJICHHbI, HO 
MHMYHbI H XOPOMeH COXpaHHOCTH; MOXKHO HafeATLCA, UTO JlaJbHelimMe pabo- 
( B JJaHHOH TeKTOHHYeCKON 3OHeE HM CMeXKHBIX paHOHaXx paclIMpAT HAMM 3Ha- 
iq STOM BaxKHO JIA CTpaTurpaduu rpynnbt HCKOMAeMbIX 2%KMBOTHBIX. Crpa- 
rpadbl H Apyrve reoorw JOKE OOpaTHTb Ha 3TO OCO6O0e BHUMAHHe. 
| HayTunonjen npeqcTaBieubi B U3yYeHHOH KoseKUMH OFeHb GeqHO, OSTOMY 
HUX MOXKHO CKa3aTb OUCH MaJiO. CilefyeT TObKO 3aMeTHTH, TO pox Gzhelo- 
tas XOPOIMO H3BeCTeH Ha TeppuHTopHu CoBeTcKoro Co1o3a MW He BCTpeyaeTca B 
sBepHon AMepuke. OquH 43 BUAOB 9TOrO pola, HaliqeHHbI B acTapcKOM ro- 
(30HTe, OIM30K K Gzh. nikitini Tzwetaeva u3 rxembcKoro ropusonta Tojx- 
)CKOBbA. 
_AmMmononjzen xpe6ta Kapa-Uatnip Gomee pasHooOpasHbl HW MHOPOUMCIICHHE!; 
equ Hux ompeyeseHbl NATb poyos — Uddenites, Agathiceras, Aristoceras, 
raschistoceras u Glaphyrites, Koropble Bce H3BeCTHbI Kak y Hac Ha Ypaue, 
kK u B CesepHot Amepnke. B pofopomM Hu BHAOBOM OTHOIMeHHH 3TO — 
MIJI€KC CaMbIii OObIUHBI [Id BepXHero KapOoHa, He HMeIOWLMH KakUX-IHOO 
elmuduyeckux uepT. KomHuecTBeHHO B HeM MpeoOulaaioT KPyHble paKOBHHbI 
waschistoceras, UpWHaywexallve K BUY, XOpowlo u3BecTHOMy Ha Ypauie 
OM3KOMy K aMepHkaHcKomy P. hildrethi (Morton). Pog Uddenites mpey- 
aBJIGeH HOBbIM BHJIOM, OH3KUM K ypaubcKoMy U. sakmarensis Ruzh., uro 
POO YBASbIBAeTCA C ero CTpaTHrpapwyeckuM MoJIO*KeHveM. 
Vig murepaTypHbix JJaHHbIX XOpPOUWIO H3BeCTHO, 4YTO BepxXHeKaMeHHOYTOJb- 
ie amMoHoujen Ypana u CesepHoli Amepuku OOHapy2KuBaloT OrpoMHoe 
OJICTBO, KOTOPoe BbIPaxKeHO He TOJIbKO B NOYTH NOMHOM posoBolt OOULHOCTH, 
) WH B OoubIUOH, KaK NpaBuso, Owu30cTH BHAOB. Takoe lopa3suTesbHoe 
OJCTBO AMMOHOHJeH, HalijeHHbIX B MAKCHMaJIbHO Y/laJieHHbIX OONaCTAX 3eM- 
WO Ilapa, MOXKHO MpeANOJORKUTeIbHO OObACHATb CBASbIO BePXHeKAMeHHO- 
‘OJIbHEIX MOpeli Ypana u Amepuku. Vsyyenupie ammononjen Cpequeli Asun, 
OJb OH3KHe K aMMOoHOMyenM Ypana u AmepHKH, CBUJeTeJIbCTBYIOT O He- 
JEPLIBHOCTH HM CBA3H BePXHE€KAMCHHOYFOJbHBIX MOpeli Ha BCe STO Orpom- 
mM TeppHTOpHH. 


JlenuurpancKu rocyapcTBeHHbl yHHBepCuTeT Iocrynuso 
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| 
K BOMPOCY O CTPATHPPA®HH HM)KHEPO TPHACA MOBOJDKbA | 
(ITpedcmaeaeno axademuxom J. B. Haauexunoim 2 IV 1956) | 
| 
CocrosBuleeca B deppane 1954 r. B JlenHHrpaye coBelllanue nO Beek 
VHUPUUMpOBaHHOH CTpaTurpaduyecKOli CXeMbL Me3030HCKHX OTMOKEHUN Mpey 
JIOKUO PasfeATb OTOKCHHA HH2KHEPO TpHaca Ha [Ba Apyca: HWKHUI — Bet 
JIYKCKHM HW BepXHul — OacKyHUaKCKHH, IpHueM K NepBOMy H3 HUX TpeWorwKeH) 
OTHOCHTb BCe eFO NeCTPOUBeTHbIE KOHTHHEHTAaJIbHbIe OOpasoBaHHA (Oy3yasy 
CKYIO HW TaHaHbikKcky1o cBuTH A. H. Masaposuya), a KO BrOpOMy — ero MOPCKH 
ocay{Ku (GorgqHHCKy!o CBHTy 3TOrO UuCcCJefOBaTeJIA). OOa STH KAPyca» COMocTae 
JIAIOTCH B PelICHHAX COBeWaHHA CO CKH*CKHUM WH BeptbeHCKHM sApycom 3 
mlayHon Esponpt. CoorHoulenHe HX C BbIJeJIeHHbIMH TaM OoJlee JPOOHbIMH CeHd 
CKHM WM KaMMMJIbCKUM ApycaMu He YCTAaHOBJIeHO. OTMeYeHO JIMLIb, 4TO OOruH 
cCKHe CJIOH MpHHajiexkaT K KakKOH-TO "acTH KaMMWJIbCKOrO Apyca. 

STO peuleHve, MO HallieMy MHe€HHIO, MpOTHBOpeyHT OCHOBHbIM IIPHHUMMa 
cTpaTurpapuu HU He OTBEUAET BCeli CORHOCTH CTPOeHHA HuxKHerO Tpvaca Ik 
BOJDKbSL. 

TepMHH «BeTIIYKCKHH Apyc» Obl ycTaHoBseH BiepBble T. H. Mpeyepu 
COM, IIpeJVIOXKUBIUMM OTHOCHTb K HeMYy BepXHHe TOPH3OHTbI MeCTPOUBeTHBI 
KOHTHHEHTAJIbHbIX OOPa30BaHHi TWepMOTpHaca, MOACTHMalollue MOpcKHe OTUIN 
2KeHHA HMKHero TpHaca ropbl Borgo u xapakTepHs3yrolvech HawHunem ayHeE 
NO3BOHOUHBIX TpHacoBoro OOJINKa. OjHako CaM OH OLMMOOUHO OTHOCHJ K HEM 
S3HAYHTeIbHO OOJIbIYIO TOJULY MeCTPpOUBeTHbIX OOpa3s0BaHHi, B TOM uNcJe | 
MHOrHe MecuaHble Nauk CaMbIX Pa3JIMYHbIX TOPH3OHTOB COOCTBeEHHO TaTapCKor" 
apyca, a TakKxKe CJIOH, OTBeUaIOWHe, BEPOATHO, IIPpHOpexKHO-MOPCKHM OTJIOMKE 
HHAM ropbl Borgo. 

M. 9. Honuckuit B cBoelt TocseqHel padote (“) Takxe MpHsHal HeOoOxos 
MOCTb BbIJeJICEHHA BEPXHHX TOPH3OHTOB MeCTPOUBETHbIX KOHTHHEHTAIbHbIX OG 
pasoBaHnit Gaccelinos Born u Cesepuokt JIBHHbI B HWKHHM TPuac, HO HasbiBa. 
UX OCTOPOXHO yxKe He BET YKCKHM APYCOM, a BeTYXKCKOM CBUTOH, NOuepKE 
Bas TEM CaMbIM HEACHOCTb €e COMOCTABJICHHA C OOULENPHHATLIMU CTpaTurpadu 
YeCKHMH TO[pasqeeHHAMU. OH paccMaTpuBail ee KaK YacTb CKUCKOrO HJM Bep 
(beHckoro spyca. K coxasieHuio, 3TO WeHHOe yKasanue M. 9. Houncxoro Gp 
BcKope 3a6piTO. He Opiio yuTeHo OHO HM B pellleHHAX YKa3aHHOFO BBILUe COBe 
ilaHia. [locequee Nom0 B STOM OTHOMIeHHH Besey 3a A. H. Masaposnyem, CHO 
Ba IIPHJaBLUIMM BeTy2KCKOM CBUTe 3HaYeHHe Apyca, HO TOJbKO YxKe B HECKOJIb 
KO OTJHYHOM OT ipequomwenHoro T. H. ®pexepukcom noHHMaHun. On oTHe 
K HeMY JIMIUb CBOIO OepexKaHCKylo H Oy3yYKCKYIO CBUTbI, BepXHHe Ke FOPH30H 
Tbl KOHTHHCHTAJIBHBIX T€CTPOUBeETHbIX OOPasoBaHHlt HHXKHETO TpHaca — ero Ta 
HaHbIKCKYIO CBHTY — OH BbIJeJIMJI BMecTe C OOr{MHCKOM CBUTOM B OCOGbIII bac 
KYHYaKCKHH Apyc, OyATo Obl pasBuTHIi ToubKO B HyxKuem IoBosmxee. 

OTAeATh TaHaHbIKCKyIO CBHTY OT TeCHO CBASAHHOL Cc Heli Oy3yJIYKCKO: 
CBUTbI, KOHCYHO, H€T HHKaKHX OCHOBaHU. Bo BesKomM cay4ae Ona Govlee pesk 
OTAMYAeTCA OT MpHOpexkHO-MOpCKHX OOpas0BaHnuii ropbt Borjo. ostomy cope 
WlaHHe MOCTYMMIO COBepIeHHO NpaBMJIbHO, OObeAMHUB Oy3yyKcKylo HW TaHa 
HbIKCKy1o cBHTbI A. H. Masaposuya B ofHO nofspasyemenue HM BbIeIMB er 
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OP MHCKY!0 CBHTY B jIpyroe nogpasyenenve. Bnonne mpaBuseuo ono ucKs0- 
(MIO 43 HWKHeTO Tpvaca Oepexkanckyio cBuTy Mas3aposuya. Tlecuanana Toma 
7 a. Bepexan na p. Barke mpunaqnexuT ne X HwKHerTpHacoBoll cBuTe 
q. [. Kaccuna, a ero VIII sBepxuenepmcKoit. S70 6ElI0 ycraHoBseHO elle B 
937 r. H. H. ®opuiem u O. M. Manyiinenxo, a sare (B 1951 r.) yOequtenbHo 
(OK a3.aHo B. B. CeaupanosckHM, KOHCTaTHpOBaBIIHM 3)leCb KOCTHBIe OCTaTKH 
lapeiasaBpos. 

; Cuntait Takoe paculeHeHve HH2KHeETpHacoBbIX OTMOXKeHHIi Ha yKa3aHHble 
spIUe OCHOBHbIe (aluaJbHble KOMIMVICKChI HIN POpMaMH BONNE WeMecoobpas- 
(bIM H MpaKTH¥eCKH JIerKO OCYIIeCTBHMBIM, IIPHXOANTCA BO3Pa3HTb TpOTHB 
(PHaHHA uM 3HaveHuA sApycOB, a Takxke IIPOTHB OCHOBaHHOrO Ha 3TOM COTO- 
TaBIeEHHA Mey COOOM pasJIMYHBIX paspe30B HuxKHerO Tpuaca TlopomKbaA. 
3 KupoBcKoM kpae, a MOxeT ObITb, UB TopbKOBCKOM 3aBoOJDKbe, MbI UMeeM He 
leHee NOJIHbIe Paspesbl NeCTPOMBETHBIX KOTHHEHTAJIbHbIX OOpasOBaHHil HW2KHETO 
puaca, uem B Huxxuem Ilopomxbe. 3yecb pa3BHTbI He TOKO OHH UX HWKHHE 
OpH30HTbI, Kak 9TO Ipequomara A. H. Ma3aposuy, Ho TakxKe H cpesquue HM axe 
aKWe BepXHHe, KOTOPbIe }O%KHEe COBCPLICHHO HeEH3BeCTHI, BO BCAKOM cJlyuae 
» 9TOM (allMaJIbHOM BbIpaxkeHuH. B caMoM Jee, MocmeqHHe ucceqOBAaHHA 
3. M1. Urnarseza, 4 oco6enno I. HW. Baoma, npopeyenupie B 3TOM Kpae B 1952— 
954 rr., MOKasaJIM, YTO B CeBepHot uacTH Kuposckol o61. MH mpHuerarollux 
afionax Komu ACCP necrpouBerHbie KOHTHHeHTAJIbHbIe OOpa3s0BaHHA HWDKHE- 
O TpHaca HMEIOT 3HAYHTeIbHO Ooulee CO%KHOE CTPOEHHe, YeM 3TO TIpescTaBIA- 
‘OCb JO Cero BpeMeHH, UTO 3]eCb MbI HMeeM B JlelicCTBHTeJIbHOCTH He TObKO X, 
<I u XII cputer H. I. Kaccuua B Tom Baye, Kak OH HX BbIJeJMI BIlepBbIe B 
928 r., He TOJIbKO OepexancKylo H Oy3yyKcKy1o cBuTpl A. H. Maszaposuya 
1934 r.), HO TakxKe H ero TaHaHbIKCKY!0 CBHTY, a BO3MOXKHO, HM aHasOrH MpuKpbl- 
or. ee 6Or{HHCKON. 

_ Ilpoxonodonosaa Tomula p. Pexoposku (Gacceiin p. KoOpbl) ¢ KocTHbIMH 
crakamu Procolophonidae, Chosmatosuchus sp., Micronemus efremovi Hue- 
ia Benthosuchus sp. u Ceratodus cf. facetidens Chab., BosmoxKHO, OTBeuaeT Ca- 
bIM BePXHHM TOPH30HTOM KOHTHHEHTAJIbHBIX OOPa30BaHHH HM KHerO TpHaca 
‘OH ABAHEI. B umkuem IloBowxKbe ee, NOBHAMMOMy, HeT. BnowHe BO3MO2KHO, 
TO OHA 3aMelljaeTCH TaM MpHOexKHO-MOPCKHMH OTJIOKeHUAMM OOP{WHCKOH 
BUTbI, Ha YTO YKa3blBaeT HaJIMuHe B HUX OOMeH PopMbl — Geratodus faceti- 
ens Chabak. MokHo 3aKJII0dHTb MOITOMY, UTO KOHTHHEHTAJIbHbIe BETJY2KCKHE 
 TIpHOpexHO-MopckKHe OoOrqHHCKHe OOPasOBaHHA ABJIAIOTCA, BePOsTHEe BCero, 
€ OTJeJIbHBIMH CTpaTurpaduyecKHMH MoOfpa3seJeHHAMH, a BCerO JIMIUb pas- 
(MUHbIMH (bOopMalHAmMU. CreOBaTeJIbHO, UX ef[Ba JIM MOXKHO Ha3bilBaTb APycaMu 
(aK 3TO IIPHHSATO B pelleHHAX OTMECUEHHOYO BbIIWe COBeMaHHA, WOUeMYy H Cweyer 
[MCHOBaTb B laJIbHeHIIeM CBUTaMH: BeTIyXCKOH MW OOrquHCKOH OAHOrO CKUCp- 
Koro (BepctbeHcKoro) Apyca, Kak 9TO H Jledam B cBoe Bpema” M. 9. HouncKui. 

Haspanuve OackyHuaKkCKOl JWId UpHOpexHO-MopcKHX OOpasoBaHHh OorqHH- 
KOM CBHTbI HeyauHO uM H3sMIUHe. Kak 9To yxxe oTMeyasocb Boule, A. H. Ma- 
AapOBMY BbIJe AJ B KayecTBe OaCKYHUAKCKOrO APyca He TOJIbKO OOrHHCKHe CIO 
-MOPCKOH (payHOH, HO H HM Kee*Kalllylo TaHaHbIKCKYIO CBUTY, KOTOPylo COBe- 
Jane 10 CTpaTurpauu Me3030H BbIAeUO B CocTaB BeTAy*KCKON cBuTEI. IIpu- 
aBaTb 2TOMY TepMHHY Apyroe 3HaveHHe HeBosMoxHO. Ilo npununny mpHopH- 
eTa 3a IpHOpexKHO-MOpCKHMM oTJIO2%KeHHAMH Topbl Borgo OJMKHO OBITb 
OXpaHeHO Ha3BaHve OOrHHCKOM CBHTHI. 

Tipu ferasbHblx MCCsleqOBaHHAX B COCTaBe BeTJY?KCKOM CBHTbI MOXKHO BBI- 
CNUTb PAL 3HAYHTeMbHO Coee APOOHbIXx nofpasqesenuu. Tak, B Kupospckom 
pae, mo qanHpim I. VW. Baoma u B. VU. Vruatpepa, B 270-MeTposBolt Tove 
eCTPOIBeETHBIX KOHTHHEHTAJIbHbIX OOpas0BaHHl HUKHErO TpHaca XOPOUloO Mpo- 
JI@KUBAIOTCA TAT B OOWEM MOBTOPAIOUMMXCA YOPH3OHTOB, HavyMHalouluxcA 
pyObIMH TeCuaHO-KOHTJIOMepaTOBbIMH NOpoaMH MW 3aKaHUMBaloulMxcA TOH- 
MH TJIMHHCTO-aJleBpHTOBbIMH. Bce 9TH FOpH30HTbl XapaKTepH3yloTcA He- 
KOJIbKO OTAMUHbIMH, a UACTbIO HM COBEPUIeHHO CBOeOOpa3HbIMM KOMILWIeKCaMH 
AYHLI OCTPakOR, PUNNONOL, NeseuuMOA, racTpOnoq WH MOSBONOUHBIX. Bowtee 
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MOMpOOHbIe XapaKTepHCTHKH UX OnyOJIMKOBaHbI B COBMeCTHOH padoTe 93T 
uccseqoBatesen (*). 

Cneyer ormeruTb, uro ropusonte! T. WM. Baoma u B. VU. Urnatpesa, 069 
3HAUeCHHbIe MMH NOpAAKOBbIMH HOMepamu (c I no V), NOBHAMMOMy, MOryT oe 
He TOJIbKO UHCTO MeCTHOe 3Ha¥eHHe. On OTparxkaloT coool BMOHe ONpejedte 
HbI€ PHTMbI B HCTOPUH OOpasoBaHHA MU CeMMeHTAMM OCaAKOB, B OOUIeM COBe} 
IWCHHO aHaJIOPHUHble yCTaHOBJICHHbIM B HWKeJexKalllux TaTaPCKOM HW Ka3aHCKq 
apycax NepMcKol cucTeMbi. BriouiHe BO3MOxHO NOSTOMY OXKHaTb, YTO OHH Tal 
*Ke XOpollo OyAyT npocuexKuBaTECA Ha SobUIMX MIoWaqax TlopouxKbA, Kea 
HW aHaJIOrHUHbIe HM TOPHSOHTHI TaTapcKorO HM Ka3aHcKoro spycos. Ouv Oouie 
YNOOHbI, ueM H3BecTHbIe cBuTHI A. H. Masaposuya. | 

Buigenenupie I. HW. Baomom u B. UH. Uruatpespim ropusontel esecooOpa} 
HO BKJIOUHTb B OOMLyIO cTpaTurpaduyecky!o CX€MY Me3030HCKHX OTJIOXKEH 
M IIPMHATb AX [A ApOOHOrO pacueHeHHA KOHTHHEHTAIbHbIX o6pa30BaHHit Be} 
ay2Kckoi cBuTst [lopomuxba. CneqyeT TOMbKO U3MCHUTb UX HECKOJIbKO Hey/a) 
Hbl€e HAHMCHOBaHHA, @ MMCHHO, JlaTb HM BM€CTO NOPAKOBbIX HOMePOB reorp} 
(puuecKHe Ha3BaHHs. 

I nwxKuUui ropusont T. MW. Baroma, coorsercrapyromui X u XI cpuram H. 
KaccuHa, No upaBy mpHoputera A. H. Masapopuya culeqoBavo Obl Ha3BaTb 6) 
pexkaHcKkuM. Oyjuako y jl. Bepexanbl Ha p. BaTKe pa3BHTbl He HMXKHHE CG 
HW KHEFO TpHaca, Kak 9TO cuvTamH B cBoe Bpema H.T. Kaccuu u A. H. Mas 
pOBMY, a BepxHue cuIOM TaTapcKoro. IlosTomy Myule Ha8BaTb STOT FrOpH30 
Haropckum: B HaropcKom paiioHe HaxogaTca ero HaHOoulee THIIMYHbIe pasp 
3bI. | 

Il u UWlropusonts: I. VW. Baoma 6pm u3yyenbl B OCHOBHOM T10 JJaHHbIM K 
JIONKOBOTO OyYpeHHA CKBa2KHH, 3aJIOXKeHHBIX y J. Bysmpranv na p. EnosKe u Ont 
q. Syesupl, Ha p. Ilonepeunot. Mostomy nepBomy 43 HHX MOXHO MIpHcBor 
Ha3sBaHue Byvpgesckoro, a Bropomy — Syepckoro. 


‘Ia: Oceana 


Cauret Topusontbl IlameonTosoruyeckad XapakTepucTuKa 
Borgauuckast V. Penoposckutt Chosmatosuchus sp., Procolophonidae, Mi 
T, bg T; Ve, 00 of ronemus efremovi Huene, Benthosuchu 


sp., Ceratodus cf. facetidens Chab. 


a 


IV. Ko6puuckuit Rinesuchus wolgodwinensis Jak., Darwinui 
Ti Va, 70 m accurata Belous., D. dactila Belous., L 
acuminata Belous., D. kassiana Belous 

D. crassa Belous., D. longissima Belous. 


Il]. 3yescxutt Darwinula trapezoidalis Belous., D. accu 
Ti Vs, 30 m rata Belous. 
Berayxckasl II. byzwruesckntt Darwinula clina Belous., D. inornata (M 
Tum T, Vo, 70 M Coy), D. stelmachovi (Spij). 
]. Haropexun Estheriinae aequalis (Lutk.), Pseudoesther: 
Ti Vi, 00 mM rybinskensis Nov., P. wetlugensis Nov 


P. putjatensis Nov., P. blomi Nov 
Paleolimnadia gutta (Lutk.), Asmuss: 
wetlugensis Nov., A. miniatjura Nov., / 
triassica Nov.. A. blomi Nov., Paleolin 
nadiopsis (?) wetlugensis Nov., Darwinw 
aff. adducta Liib., D. accurata Belous. 


IV ropusont I. HW. Bnoma cueqyer Haspatb KoOpuuckum, Tak Kak B 6ac- 
eine p. KoOpbi OH HMeeT CPaBHHTeIbHO WIMpOKoe pactpoctpanenne, a y q. Bu- 
rou (HyuxHue Tepioxaubl) B Hem OpluIM BHepBple Haligqenp H. [. Kaccnnpim 
OcTHbIe ocTaTKH Rhinesuchus wolgodwinensis Jak. (Wetlugosaurus angusti- 
rans Riab.). 

Campili Bepxuul, V ropusont Tl. HW. Baoma, Gesycmopno, WoOuoKeH ObiTb Ha3- 
aH DeOpoBCKHM, TOCKOJIbKy OH KOHCTaTHPOBaH NOKa TOJIbKO B Oacceline o7- 
io p. DexopoBKH rye B HEM H HalifeHbl MHOPOUMCJICHHbIe KOCTHbIe OCTaTKH 
IPOKONOPOHHA, CeHTO3YXOB HU Jp. 

B cayyae MpHHATHA STHX NpeqwoweHHH cTpaTurpaduyeckanh CxXeMa HIDK- 
lero TpHaca MOxeT ObITb MpesctaBsena AA IlopomKbA B CHe_ylollemM Bye 
cM. Tad. 1). 


Tlocrynuao 
20 II 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1T. YW. Baom, B. UW. Uruarbes, Yu. gan. Kas. roc. yHus., 115 ku. 8 (1955). 
'H. YT. Kaccuun, O6masa reomoruueckan kaptra Eppon. sacra CCCP. Jlucr 107, Tp. Teou. 
<OM., HOB. cepua, B. 158, 1928. °® A. H. Ma3saposuu4, Bonn. MOU], org. reon., 12 
1) (1934). *A. H. Masaposuy4, Yu. gan. MIY, B. 26 (19389). ° A. H. Masapo- 
344, Bromn. MOM, nos. cep., orm. reom., vr. 17 (1) (1939). ® HW. C. MypasBbes, 
3. VW. Uruarpes, B. B. CenuBanosckui, JAH, 94, Ne 3 (1954). *7 M. 9. Ho- 
AHCKUM, Teonorua u mosesHble uCKoMaemble Tat. pecny6muKu, 1932. §& Pemenua 
Bcecoro3Horo coBellaHHa Mo paspaOorKe yHHuUNpoBaHHOH cxXeMbI crpaTurpadun meso3oii- 
CKHX OTIOKeHUM Pycckol maatdopmet, 1955. 


ch 
co 
(Se) 


Jloxnagn Aragemun nwayk CCCP 
1956. Tom 110, N33 


HW. C. CYJIEMMAHOB 


K CTPATHPPA®HH YIJIEHOCHbIX OTJIO)KKEHHM ME303051 
3ANAMHOFO Y3BEKHCTAHA 


(ITpedcmaeaeno axademuxom H, C. LWamcxum 12 IV 1956) 


B paye palonop cepepHoi uacrn ByxapcKoh Jempeccum u toro-3anayHbli 
Kpi3bii-KyMOB B MOOUIBe Me3030H 3auleraeT CBHTA YIJICHOCHBIX OTJO2KeHHE 
BO3pacT KOTOPbIX Ha OCHOBaHHH JIMTOJIOrHYeCKOrO CXOJCTBA C HMeJIeOHTOJIOrY) 
YeCKH OXApaKTePH3OBaHHbIMH IOPCKHMH OTJOXKeHHAMH Apyrux palionoB Cpex 
Heit A3suu jlo TlocmeyHero BpeMeHH CUHTAJICA IOPCKHM (?). 

Bpixojbl 3THX YPJICHOCHBIX OTJOKeHHH B Mpeysenax ByxapcKouw Jempeccuil 
M3BeCTHbI Ha 1oro-3anasHOM CKIOHe SepaoyJak-3HasTAMHCKHX TOP, C MpocTul 
paHueM C Joro-BOcTOKa Ha ceBepo-sanay (Tpim, Kermenun u Cykalitl). 3yecb 97 
OTJIOMEHUH KOHTAKTHPYIOT C Mawle030eM, CIJIOWMHOrO paciipocTpaHeHuA He HMe 
1OT H 3adleraioT B Me2XPOpHbIX JOJMHAX OTJJIbHbIMH Pa30OULeHHbIMH MATHS 
Mu. Jlo nocleqHero BpeMeHH B YIOMAHYTHIX NMOpoax ayHa He Oblwia Halijena 
a OCTATKH (pJIOpbl HMEIOT HeEYJOBJIETBOPHTeJIbHY!IO COXPAHHOCTb (OOPbIBKH Jif 
CTbEB, M@JIKOKJIeTUaTAH PAaCTHTeJIbHad TKAHb HW TOHKHe KOpellky (?)). 

JIuTonorwueckh yruieHocHad ToJMla WpeycTraBleHa B HHKHeEH YacTH NpewM) 
ULeCTBeEHHO T€CTPOIUBeTHbIMH KOHTIOMepaTaMH, YpaBeJIMTaMH, aJIeBPOJUTA 
MH H TJIMHaMH, B BepXHeli YaCTH — TeMHbIMH JO YepHOrO WBeTa PIMHaMH C TOP!) 
KHMH IIpocJOHKaMH YIJIHCTbIX CJlaHweB HM yruel. 

JJanee K ceBepo-3anayy oT Sepa6yjak-3uasTAMHCKUX Top B Mpejenmax tore} 
ganayubix Koi3pii-KyMop (ceBepHbili CKJIOH Tr. KyJlb]2KyK-Tay) Tak2Ke H3BeCcT! 
Ha CBHTa NleCdaHO-FIMHUCTHIX OCAJ{KOB C IIpocdouKaMH yruieH, 3asleraioulad Ha 
NaJleos3oHCKUX OTMIOKeHHAX. NOTA HeKOTOpble reoworu (1) sTY TOMMY He OT) 
Je@IAIOT OT BbIMMeJexKAaWMX JOPCKHX OTMOReHUU, TEM HE MeHee HMeIOWLHeCA OF 
cloya HeOOJJIbuIHe JaHHbIe MO ONpeseseHHIO Opbl He OCTABJIAIOT COMHEHHS 
B HH?KHEMeJIOBOM BospacTe COsep2xkallHx ee cloeB. Y ceBepHoro ckoHar. Kyab) 
W2kyK-Tay reonorom C. A. Kyuinapem coOpana dbaopa, cpequ Koropow B. Ji 
IIpunaya onpeyenun: Cladophlebis cf. Bowniana (Dunk), Weichselia reti 
culata (Stokes et Webb.), Sphenolepis Kurriana Dunk. Tlepeancaenupie chop 
MbI, H OCOOeHHO [Be MOCJeHHe, YKA3bIBalOT Ha HWKHEMeOBOH BOspacT OTJIO 
2KeHHH (*). 

[nat MUKpOladeoHTosorMyecKol OOpaOoTkH HaM Obl Nepeqanbl OOpasitp 
YIvICHOCHBIX OTJOXKeHHH 43 palionoB Tpmma, Kermenuu u Cykaiirpl (KomIeKIHS 
E. I]. Bpync) 4 u3 paiiona r. KyvibyoxyK-tay (Konmexuna H. A. Berposoii)| 

B yraenocnoli CBHTe paspe30B BCeX YNOMAHYTHIX paiioHOB Hamu OOHapyxe 
Ha OoraTad MopcKasd (bayHa, MipefcTaBJeHHad CJeyIOUIMMH BUaMH WecuaHbls 
tbopaMunudep: Rheophax marginulinaeformis sp. nov., Glomospira gaultiné 
(Berth.), Haplophragmoides sibirica Zasp., Ammobaculites aequalis (Roem.) 
Amm. ex gr. agglutinans (d’Orb.), Amm. brunsae sp. nov., Amm. usbeki- 
Stanensis sp. nov., Verneuilina polystropha (Reuss), V. neocomensis Mjatl. 
Gaudryina filiformis Berth., Trochammina subbotinae Zasp., Tr. neocomiang 
Mjatl., Tr. globigeriniformis (Park. et Jon.) u Miliamminamjatliukae Dair 
nom. miscr. 
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Bee 9T0 cooOlllecTBo, 3a MCKJIOYeHHeM HOBbIX BHOB, BCTpeyeHO HaMH Tak- 
Ke UB aJIbOCKHX OTJIOMKCHHAX, BOSPaCT KOTOPBIX YCTaHOBJeH HaxoxKJenvem 
MakpoayHb, B SepaOyak — 3nast_AMHcKHX ropax. Kpome Toro, B aslbOCKUX 


TOMKEHUAX Sanaqno-Cu6upcKoll HugsMeHHOcTU 
yKa3piBaroTca (*) Haplophrgamoides — sibirica, 
Ammobaculites ex gr. agglutinans, Gaydryina 
ilifiormis u Trochammina subbotinae, mpHueM 
jaudryina filiformis saBaaerca pyKosoyaumeli 
Wil albOa (*) Ha WIMpOKOM mpoctpauctee (oro- 
socToK @Ppauiun, Manrvuistak, OMOeHcKan Hetb- 
‘eHocHad OOsacTb, [lopomxKpbe). B HeoKkome Toit 
Ke Sanaquo-CuOupcKolt HH3MeHHOCTH yKa3bI- 
saeTtcn HM Glomospira gaultina, uspecrHaa U3 
IM?KHero MeJia Pycckoi nuatdopmpl, San. Es- 
JOMbI H albOa KasKkas3a. B anp6ckux oTsoxe- 
IMAxX KaBKa3a BCTPeYeHbI Tak Ke Kak Xapak- 
epHbie dopmp! Haplophragmoides sibirica u 
\mmobaculites aequalis. Kpome toro, Verneui- 
ina neocomensis u Trochammina neocomiana 


Puc. 1. Ammobaculites brunsae 
sp. nov. Ponorun, 50x. CyKalitol, 
ckB. Ned, ray6una 20 M, Hu*KHHM 
alb6, yrvieHOCHaH CBHTa. a — BUA 
cOoky, 6 — CO CTOPOHbI ycTba 


WM3BeCTHbI H3 HeCOKOMCKHX OT- 


roxwkeHHH Pycckon m1 
‘OBCKOH OO. 


atopMpl, a Miliammina mjatliukae ug 6appema Capa- 


TakuM o6pa3om, He OCTaBJIAeT COMHEHHA HH2XKHEMeJIOBOH BO3PpacT 9TOTO CO- 


OllecTBAa cbopamuHnde 
| 


| 
) 


i 
- 


Se mesereater sonnssenees* 


2yc. 2. Ammobaculites 

isbekistanensis Sp. nov. 

‘onorun, 60x. M3 Tor 

Ke CKB@:KHHbI, TviyOH- 

1a 20 mM. O6Oo3Ha¥ueHHA 
Te «xe 


p. IIpeo6maqaHve asmbOckHx opm, H cpeyH HHX pykKo- 
BOJAULMX, MOSBOIH€T YTOUHHTb 3TOT BO3PacT H CUMTATb 
ero aJlbOcKHM. CileqoBaTeJIbHO, H BpeMA OOpa3s0BaHHA 
YIJICHOCHOH CBHTbI MOXKHO OTHOCHTD K asibOy. Bupouem, 
(bopamunudepbl OOHApy2XKeHbl TOJIbKO B BepXHel YacTH 
CBHTbI, a B HHKHeH NecTPpOUBeTHOH UYacTH He Hal jeHbl, 
B CHJIy “ero BO3pacT HM2%KHeH YaCTH CBHTbI TOJIbKO 
YCJIOBHO OlpejlevineTCH KaK HV2KHEMeJIOBOH. 

Huxke IpHBOAMM OMMcaHhe JIBYX HOBbIX BHJOB opa- 
MHHudep, BCTPeYeHHbIX B YIJICHOCHbIX OTJIOKeHHAX. 


Avra 0: bre lel tas 7b + cn ssave=spautioy . 
(puc. 1, a,6) 


PaKoBHHa OBaJIbHax, HHBOJIOTHAA, JlolacTHad u 
cxKaTan. Kamepbl BbIITyKJIble, yBeJIM4MBaIOWlMecsA B pas- 
Mepax I10 Mepe HapacTaHHua. 5—6 KaMep COCTAaBJIAIOT 
IWIOTHBIM 3aBHTOK, a MOCJIe{HAA UMeeT TeHCHIHIO K BBI- 
npammeHuio. IBbl mpocrpie, yriyOJleHHble, MOUTH IIpsA- 
Mple. YcTbe B BHJe OKPyrlO-OBabHOrO OTBepcTHA, 
culerKa OTTAHYTOe, PaCHOsOKeHO TePMHHAIbHO OwMxKe 
K llepudepun. CrenKa mecuanas, cocTaBJieHa MeJIKUMH 
IlIOTHO CILEMCHTHPOBaHHbIMH 3epHaMH KBaplla. Bospunit 
quametp okos0 0,0 MM, MeHbUIHH 0,35 MM, TOJMIMHa 
0,20 MM. 

Buu3kux (OpM H3 OMMCaHHbIX B JIMTepaType He OKa- 
3amocb. PopMa BCTpeyeHa B OOJIbIIOM KOJIMYECTBE 9K- 
3€MILIAPOB B YIJICHOCHbIX OTJIOXKCHHAX HWKHErO Meda 
r. KybayxkyK-Tay HM SepaOysmak-3uasTAMHCKUX Top Co- 
pMectuo c Ammobaculites aequalis (Roemer). 


Ammobacwlites usbekistanensis sp. nov. 


(puc. 2, a,6) 


PakoBHHa yJWIMHeHHad, MHBOJIOTHAA, CHJIbHO CxKaTAaA C 6oKos. B Hauaiib- 
loli uacTH ciupasbHad (4—5 TpeyrouIbHbIx KaMep), BbIIIPAMJICHHAaA B MO3Hell 
Taluu pocta (2—3 WHpoKHX H HUSKUX KaMepb!). IIBpr aAcHble, Np sMbIe, c1a60 
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yrulyOJleHHble H Mpoctple. YcTbe B Bue OBAMbHOrO OTBepCTHA pacnosaraetcs 
TepMUHaJIbHO. Ilepudepua pakoBHuubl cao sonacTuas. JluuHa pakoBuHbl 0,44— 
0,80 MM, Quamerp ciMpasbHo yactu 0,25—0,44 MM, LIMpHHa BbINpAMJeHHOE 
yacTu 0,25—0,37 mM uv TomuMHa 0,14 mM. 

Or scex BHgoB rpynmp Ammobaculites aequalis (Roemer) Hama dopmi 
OTIMUAeTCH MCHbINHMH pasMepaMH HM CHJIbHO C2KaTOH GOpMOH paKOBHHbI. OF 
BUOB rpyuub Amm. fontinensis Terquem oTmMyaeTcA HHBOJIIOTHOCTbIO CIM: 
paJIbHOM YaCTH HW CHJIbHO CKATOM pakOBHHOH. Buy BcTpeveH B yIrvIeCHOCHbIX OT! 
JOKeHuAX SanayHoro Y36ekucTaHa. 


Tlocrymusto 
10 IV 1956 


UMTHPOBAHHAA JIMTEPATYPA 


1A. C.Agenyur, C. A. Kymuaps, Il. K. duxaues, Teonorua Y3CCP} 
201937, @ 2A AUB ya onames. Neononnayye€CP 2 lO Sia ro eile ieee Mo auras pnOmes 
. A. Aranaaposa, Mopamnnudeppt amb6ckux oTsoxKennlt Asep6aliqxana, 1951) 
4 Bu C.)S acare 208.a,. Tp. BHHIPH, c6opx. 1 (1948). 5 E:. B. Monra 1K, Tp 
BHIPH, cep. A, B. 120 (1939). | 
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Aornaagn Akagqemun nayx CCCP 
1956. Tom 110, Ne3 


PEOAOTHA 


B. HW. YCTPHUKUH 


K BONPOCY O CEBEPHOM IIPOJJOJDKEHHHW YPAJIA 
(ITpedcmasaeno axademuxom J. B. Haauexuneim 18 IV 1956) 


Bonpoc 0 ceBepHOM poyomKeHuu Ypasa uw coornomenuu ero c Iati-Xoem 

JaACCMATPHBAJICA B WHTepaType HeOJHOKpaTHO. OgHako Bce 3aHHMaBIIHeCA HM 
aBTOpbI (*,° *) OasHpOBasIMCcb Ha JaHHbIX paspO3HeHHbIX MapwipyTos. IInomay- 
ia reovlorwuecKkad CbeMKa MacuuTada 1 : 200 000 Bceh TeppuTropun Tlonspnoro 
Ypasa u Ilati-Xoa, npoBeqenHaa B. A. Ocagquessm, A. M. Vpanoson, B. V. 
Yerpuukum, I]. C. Boponosm u yp., B 1947—1952 rr., atakxe padorni 1953— 
1955 rr. Jad OCHOBY JWIA AOCTAaTOYHO Hae2KHOFO pellieHuA 3TOrO BONpoca. 
| Bplio ycTaHOBJIeHO, UTO B (ballHasbHOM OTHOWeHHH Ilali-Xou aBanetca He- 
IOCPeJCTBEHHbIM TIPOAOJKeHHeEM 3allaqHOro CKJIOHA HW WeHTpasbHOM 30nHbI To- 
iapHoro Ypasa. Kak Opiuio moKasano K. I. Bottuoscxum (+), Ha TlonapHom 
YpaJle yCTaHaBIMBaIOTCA [Be (ballvadIbHbIe 30HbI: EvlewkKan, XapakTepHaa qua 
3alayHoro cKIOHa Ypasa, u JleMBHHCKas, XapakTepHad JIA OCeBol uacTu Ypa- 
1a, HO 3aXBaTbIBalollad i OTeJIbHbIe PalOHbI 3anaqHoro CKOHAa. XapakTepHoH 
XcoOeHHOCThIO EvlelKOH 30HbI ABAACTCH TO, YTO paspes cpesHeMameosolcKux 
ITIOMKeHHH B ee Tipefelax MpecTaBsieH rlaBHbIM OOpa3s0M KapOOHaTHbIMH M0- 
2OaMu; B cocTaBe Oca KOB JIeMBHHCKOM 30HbI NpeoOayalwoT KpeMHUCTO-rJIMHH- 
“THIe WH PJIMHUCTHIC CJIAHIIbI. 
_ OG6e 30HbI IIpocuexuBatoTca Ha Ila-Xoe; ux KpaTKad XapakTepucTuKa Obl- 
qa jana B 1956 r. B. VW. Yerpumkum (°). Kpemuucro-rmMHucTple H PIHHMCTHIe 
°JlaHIbl, THMMUHbIe JIA cpesHero naseo3so0a JIeMBHHCKOM 30HbI, ClaraoT MOUTH 
3clo TeppuTopuio Ilat-Xosa, B TO BpeMA Kak KapOoHaTuble Nopoybl EseyKou 30- 
HbI paciipocTpanHenbl Ha Baliraye, wro-sanayHom [lali-Xoe u B OaccelHe cpex- 
dero TeyveHua p. Kapp. Takum o6pa3om, cepepHee 68° c. WI. (balluabHble 30HbI 
opeHeMasleo3oHCKHX OTJIOMKeHHH, XapaKTepHble JIA 3alaHOro CKJOHAa MH WeHT- 
JaIbHOH uwacTH Ypasla, KpyTO MeHAIOT CeBepO-BOCTOUHOeE HallpaBJieHHe Ha Ce- 
Bepo-3anajjHoe H mpoTaruBaiotca Ha [Jai-Xoi. 

I]pogom«eHuve 30HbI BOcTOUHOrO cKJIOHAa IlomspHoro Ypama we MoxeT ObITb 
HeMOcpeCTBeHHO TIpocsiexeHo Ha IlaH-Xoe. OqHako aspoMarHuTHad CbeMKa, 
npopeyfenHaa JI. B. Jlepunpm u C. M. Kptoxoppm Bp 1954 1r., NoKasama, uTO 
30Ha HHTCHCMBHbIX MAPHHTHbIX AHOMAJIMH, XapaKTepHbIX JIA OCHOBHDbIX HW YJIb- 
PpaOCHOBHBIX MHTpy3uH BocTouHOrO cKsIOHa Ypasa, cepepHee 68° c. I. TakxKe 
KpyTO MeHAeT CeBepO-BOCTOUHOe HallpaBsieHve Ha CeBepoO-3allayHoe HU Npofou- 
*KaerlcaA no BakjapawkKou ryOou B ceBepo-3allaqHOM HalipaBJieHHH. 

TakuM O6pa30M, B HacTOAee BPeEMA MOXKHO YBepeHHO TOBOPHTb O NOBOPO- 
re Bcex (alMasIbHbIX 30H CpefHeNaseo30rcKux oToxKeHHM TlomapHoro Ypana 
W IpOJOJKeHHM UX B 9TOM HallpaBsenuu yacruyHo Ha [law-Xoe, a YacTHUHO 
ceBepo-BocTouHee ero og BosamMu BalijapatKou ryObl, HU pbIXJIbIMH Me30- 
KaHHO3SOMCKUMM OcagqKamMu SlMauia. 

Tlopopor cballuatbHbIX 30H COMPOBO*KMaeTCH HM COOTBETCTBYIOULMM IJlaBHbIM 
HM TIOCTeHeHHbIM MOBOpoTOM cTpyKTyp [IlJomapHoro Ypasa wu Tepexofom Ux 
B cTpyKtyppi Ilaf-Xos, uro noKa3aHo B cBoyubIx padotax B. VW. YctpuuKoro vi 
Bb. A. Ocaquepa u A. M. Upanoson. 

IIpegcrapsieHve o Tom, uTo Ilai-Xow u Ypan pasyelslorcA pervonaJibHbIM 
pasiomom — KapckuM wuld OcoBelicKMM HafBHTOM, OKa3gaJIOCb OLIMOOUHEIM . 
B jlelicTBHTeJIbHOCTH Ha p. OcoBel HMeeT MecTO He TeKTOHHYCCKHM KOHTAKT 
HepMCKUX HM CHJypHlicKUx oTJOKeHMM, Kak Nouaramm A. B. Xa6akos (°) u 
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H. C. Uarcxuii (*), a TpancrpeccHBHoe Hasleranve NepMCKHX OTJOMKeHHH H 
OpNOBUKCKHe, UTO MOATBep*XAaeTcA HaNMYHeM B OasaJIbHbIX KOHTWOMepaTax 
MHUKpowayHbl eBOHa, HHKHerO, CpefHero H BepXHero KapOona. TlocreneHHocT 
HM WwlaBHOCTh Mepexofa ypadibCKHX CTPYKTyp B Wal-xXOHCKHe HeCKOJIbKO OC- 
jomusetcsd Exynelickolt OpaxvaHTHKJHHaJbi0, OMHAKO CHHCTBO STHX CTPYKTYP 
B HacTOAMee BPeMA, MOCMe MpOBeAeHHA MMOWLaHbIX CbeEMOK, HAKAKUX COMHEHHH 
He BbISbIBaeT. 

BaxkHoe 3HaveHve JIA BbIACHeHHA BpeMeHH cbopMupoBanus ITali-Xolickora 
AHTHKIMHOPHA UMeJIO H3yYYeHHe NepMCKHX OTJIO2%KeHHH Ha OOOHX eo KPbIJIbAX. 
Kak BpiscHeno padotamu 1950—1955 rr., OOM XapakTep pa3pe3a Xopoll 
BbIjep2xKuBaetca 10 Bcemy lOropcKomy nosyoctposy. Ha toro-3anaqHoM Hi ce- 
BepO-BOCTOYHOM ckIoHax TJaH-XoA B HHXKHeEMePMCKUX OTJIOKEHHAX, KaK UH 
BopkytTcKoM paiionHe, MOryT ObITb BbIJ{eJeHbl TyCHHaA, OeIbKOBCKAaA, TaslaTHH- 
cKad HM BOPKyTCKas CBHTbI, IpHyeM NOCeqHAA MOXKeT ObITb pasfeseHa Ha TB 
noycBuTsl. B Karol H3 WepeuvCJIeHHbIX CBUT HaOrofaeTCA JOBOJIbHO 3HauH- 
TeJIbHOe YBesJIHYeHHe KOJMUeCTBAa rpyOosepHUCTOrO MaTepHaJa NO HalipaBJIeHH 
K BOCTOKY H CeBepO-BOCTOKY, IIPH¥eM 9TA 3A4KOHOMEPHOCTh yCTaHaBJIHBaeTcA H 
o6oux cKonax [ali-Xoa. Pa6otn IO. C. Bymkanen, [. J]. Besakopa u I. A 
Epmouaepa, mpopeyenupie B 1954 r. na JOxkHom ocrpope Hosoli 3emuu, N0Ka4+ 
3aIM, UTO TaKOlH »#e XapakTep pa3pe3sa TePMCKHX OTJIOXKeHHU COXpansAeTca Vi 
TaM, IIPHUeM MOTYT ObITb BbIJeJIeHbI AHAJIOrM BCeX NepeyHCJIeHHbIX CBUT Ileyop 
cKoro 6accelina (KpoMe BOPKYTCKOH, TaK KaK CHHXPOHHUHbIe el OTJIOMKEHHA HE 
}OxkHom ocTpose Hosoi 3emiM O6bINHO pasMbITbI). HukKaKHX CYWLeCTBCHHbIX OT 
HUM B XapakTepe paspe30B Ha 3allaj[HOM HM BOCTOUHOM Oeperax OcTpoBa, 
JAHHbIM HAa3BaHHbIX HCCJeqoBaTeel, He CyulecTBYyeT. Bpilfep2xaHHOCTb paspes 
H pactipeyemeHHe OOJOMONHOTO MaTepHasla yOeHTeIbHO CBHJCTeJIbCTBYIOT © 
TOM, UTO B MepMcKoe Bpems Becb IleyopcKuli Oaccelin, [lati-Xok u lOoKupilt oc} 
TpoB Hosoi 3emin mpefcTaBAH euHy!o OONaCTb HAKOMJICHHA MOUIHbIX Tep 
PHIeHHbIX TOJIUL, POPMHPOBaHHe KOTOPHIX MPOMCXOUO 3a CUeT PaspyeHy! 
CKulauaTbIX COOPYXeHHH, BOSHHKUJHX BOCTOUHee HA3BAHHbIX paHOHoB. Creyo 
BaT@JIbHO, 3TH PEFHOHbI ABJIAIMCb YaCTAMH euHOrO OOmMpHOrO IIpexypasmbeKor: 
KpaeBoro mpornoa, uTo ele B 1948 r. npeynonaran K. I. Botuoscekun yas [lai 
Xo. B nactosulee BpeCMA HET HAKaKHX OCHOBAaHHH cuuTaTb, 4uTo BopkyrTcKull 
u Kapatauxckni lpornObl MpefcTaBJIAIOT CaMOCTOATeIbHbIe OOpas0BaHuA 
Tem Oovlee HeEMOHATHO OTHeECeHHe OOACTH pasBHTHA TepMCKHX OTJOXRKeHHH He 
ceBepo-BocTOUHOM cksIOHe Ilai-XOA K Me2KrOpHbIM TporHOaM, Kak STO CyesaH 
Ha TeKTOHHYeCKOH Kapte CCCP macuita6a | : 4 000 000, usqaHHol B 1952 r. 
Teonoruueckum uHcTHTyTomM AH CCCP. 

M3 cka3annoro pbireKaeT, uTo TJaixolickul aHTHKNMHOpHH mpeqcTaBsser 
CTPYKTYPY, BOSHHKIYIO NocsIe OKOHYAHHA NepMcKoro WHKJa CeMMeHTALHi He 
MecTe Kpaesoro mporH6a IlonsapnoypasbpeKon cKnayuaTou o6sactu. TIpampix 
JWAHHBIX, YKAa3bIBalOWLM4X Ha BpeMsA CPOPMHPOBAHHA AHTHKMHHOPHA, HET; cKopee 
BCero, ero OOpasoBaHHe MPOUCXOANO B CAaMOM KOHIe TepMH, HO HeJIb3A HCKIJIIO- 
UMTb WH BO3MOXKHOCTh TpHacOBOrO BOSpPacTa. QTOT BbIBO, MOBAAUMOMY, MOKeT 
ObITb pacpoctpanen WH Ha anTHKIMHOpHH LOxnoro octpopa Hopoit Seman, Tec- 
HO CBA3aHHbIM CO cTpyKTypamu I[lali-Xos. 

TakuM OOpa30M, OKa3bIBaeTCH, UTO, ABIAACh B (pallHasIbHOM H CTPYKTYp- 
HOM OTHOIMeHHAX TIPOOJKeHHeEM KaK 3allajHOH, TaK HM WenTpasbuol 30n [lo- 
JapHoro Ypana, [aii-Xo B To »*xe BPeMA IpefcTaBJAeT CTPyKTYPy, BOSHUK- 
VIO Ha MecTe KpaeBoro porHvOa. Takoe COOTHOLIeHHe MOKET ObITh OObACHEHO 
JMtb Tem, uTo H Tlaii-Xot u Wonspupit VYpan apmatorea Kpaepoli uacrb1w 06- 
umMpHon YpanpeKol cklaquaToli oOnacTu, pacnomaraBulelicad BocTouHee HU 
ceBepO-BOCTOUHee, Ha MecTe CeBepHOH uacTH SanayHo-CuOupcKOH HH3MeHHOCTH, 

O ilMpune STO 30HbI Mbl MOXKeM T1OJIYYMTh HEKOTOPOe MIpefcraBsenne 10 
pa3sMepaM kpaeBoro MporHOa, BbINOJHeHHOrO KJaCTHYeCKHM MaTepHasioM, O6- 
PasOBaBINHMCA 3a CYeET PAa3SPYIEHHA BOSHAKINAX TePIHHCKHX TOPHBIX CKMaj- 
YaTbIX COOPyxKeHHH. OOacTbh pasBHTHA TeppHreHHbIX NMepMCKHX OTJIOX*KeHNHIl, 
OxBaTplBaroulan [lai-Xoti, [levopcknit Oaccelin uv ceBepryto vacTb rpAgbl Vepupr 


OBa, HMeeT INMpHHy He MeHee 300 KM IIpH4eM MOLHOCT MepMcKOli Teppuren- 
OH TOU He ObiBaeT MeHbie 4 KM, a Ha KpalineM BocToKe paliona yBennunBaer- 
1 axe Yo 8 KM. Jlonyckas, 4YTC MOMIHOCTh pasMBITLIX OCaKOB B Tpeyemax 
OMHATOH CKNayaTOH OOaCTH H3MepseTCA MPHMepHO Takoli xe BeMHUNHOTI, 
OX%KHO CUUTATb, YTO e€ WHPHHA CocTaBANa He MeHee 300 KM. Ecam yuectn, 
TO YaCTb KJaCTHYeECKOFO MaTepHasia HeEH30E%KHO JOJKHA Oblula CHOCHTBCA Ha 
pyr ylo CTopoHy Boopas fea, T. €. Ha BOCTOK HIM Ha CeBEPO-BOCTOK, STY BeJIHUH- 
y, OYEBHAHO, MOXKHO yBeJHYHTH JO 400—450 xm. Tlonoca Tako wupunpi jon- 
Ha OXBATbIBaTb BeCb SAMAJ, H MO Kpalineli Mepe uactb FpiyjancKoro mosyoct- 
OBA. 

A3poMarHuTHble CbeMKU, MpoBegenHpe JI. B. Jlesunpim u C. M. Kptoxo- 
bIM, OKa3aJIM HaJIMuHe B ITOM PalOHe 30HbI NOMORKUTEbH‘IX AHOMAJIHH, UMe- 
me CeBepo-3allafHoe MpoOcTHpaHve, KOTOPYIO OHH CKJOHHbI paccMaTpHBaTb 
ak TOrpyXeHHy!0 30HY ApeBHeH (JOKeMOpHiicKOli HM KaweyOHCKOH) cKNay- 
aTocTH. B cBeTe H3JIOKCHHDIX BbILe COOOpaxkeHHi C 3THM EBA JH MOXKHO CO- 
MacuTben. Ckopee Bcero, 9Ta NONOCa AHOMAJIH COOTBETCTBYeT HMEHHO P1y6OKO 
POJMPOBaHHOH WeHTpaJIbHOM YaCTH TEPUHHCKOM CKMAaLVaTOH 3OHbI, ABJIABWUeLCH 

TlepMckKoe BpeMA O6J1aCTbIO paspyweHHA, a MO3sqHee NorpeOeHHOM MO MOILL- 
bIM UCXJIOM M€30KaHHOSOHCKHX OCAaJ{KOB. 

JI. A. Uaiixa, sanumMaBluiniica u3syyeHHeM NepMCKHX OTIO*KeHHH Taiimuipa, 
TMCuaeT SHAUHTEJIDHOe YBeIMYeHHe KONMYUeCTBa rpyOooOoMouHOrO MaTepHasa 
O HallpaBJIeHHlO K 3allajly HW MpHXOHT K BbIBOJY O TOM, 4TO B epMcKoe BpeMs 
CTOYUHHK CHOCa HaXOAHJICA K 3anlayy WIM ceBepo-3sanayy oT Talimpipa. 

_ CocraB KjlacTHyecKoro MaTepHasa NepMcKux oTmoxKeHuH Tatimpipa, Ilaii- 
<of H Hopoli SeMsIM NOUTH TOKeCTBeHEH, YTO TaK2Ke MOKET CJYIKHTb KOC- 
CHHBIM TOJTBepxKeHHeM TOPO, 4YTO POpMMpOBaHHe NepMCKUX TeppHreHHbIx 
OJ Talimpipa, c OfHOM cTopoubt, H IleyopcKoro O6accelua, Ilav-Xoa u Hosor 
JeMIH —c [pyrol, NpovcxoyuO 3a cueT paspylWleHHA OHO UM TOM x%e rep- 
HHCKON CKJaquaTow OOsacTH, pacnomaraBuielicad Ha Mecte I piqaHcKoro Mo- 
yoctposa, Simasia u KapcKoro mops. 

_ Iipupeyxenupie anHble NOsBouIAioT paccmaTpuBaTb I[lali-Xow, Baliray u 
JoBy1o Semuiio Ha sganlaye, a TaliMbip Ha BocTOKe, KaK KpaeBble YaCTH eAHHON 
OUIMpHOH replWHCKOHM cksaqyaToH oOnactu. Msrn6 Ypana, Ilat-Xoa u 
Topo Semiu oTpaxkaeT COOTBETCTBYIOWIMH MOBOpOT ckKNaqyaToN oOsmacTu 
T MepHJMOHaIbHOrO HallpaBseHvA CHavadla K CeBepo-3aNaqHoMy, a IOTOM 
; BOCTOUHOMY. 

- Taxol MOBOpOT MOTBepxKaeTCA WH JaHHbIMH AaSPOMArHHTHOH cbeMKH. Ilo 
anupm JI. B. Jiepsuna u C. M. KptokoBa, 30HbI MarHHTHbIX aHOMaJIMH B Mpe- 
eax ceBepHok yacTH Samaquo-CuOupckolt HH43MeHHOCTH MMeloT ycTOiuHBCe 
eBepo-sallaqHoe, T. e. Napasuenbuoe [laii-Xoro Upocrupanue. B cepepnoti 
actu Amaia NOABASIOTCH NepreH,MKYyJApHbIe K HUM CeBepo-BOCTOUHbIe Mpo- 
Tupanusa. Hakounell, B ipegemax Kapckoro Mops 30HbI M@rHUTHbIX aHOMAJINH, 
(0 qaHHpIM B. A. Tokapepa, uMerloT CeBepo-BOCTOUHOe MpocTupaHve, Mapau- 
‘embHoe CepepHomy octposBy Hosoi Seman u Taiimpipy. 

VisnoxKeHHble MaTepHaJIbl NOATBep*KAaloT MpaBuJIbHOcTh MHenuA B. H. Cax- 
a (2) o Tom, To Ilonapupm Ypan, Hopanx Seman u Tampip ABJIaoTCA YacTsA- 
AM eMHOH TreplMHCKON CKsaquaTOH OOacTH. Her HuKaKHX OCHOBaHHU BHYT- 
if Hee B Mpeyesax KapcKoro Mops nomellaTb Kapckylo naatTpopMy, WJM Ka- 
“Me Obl TO HH ObINO *WKeCTKHE YJIbIOBI. 


VUscrutyr reomoruu ApKruKu Hoerynuao 
Jlenuurpay, VO 6 
IMTUPOBAHHAA JIATEPATYPA 


Pirin ibownon cK in, Cos reom.cOOph..O(1940).0 bp. H. Cake, HA. B e- 
ros, H. H. Jlanuna, IIpupoga, Ne7 (1955). *B. UW. YorpuuKkun, Cunyp u 
epou Tlali-Xoa. Te3. Joka. Ha cope. MO yHuduKalun crpatrurpaduyecKkuxX cxem Ypavia 
_r. CBepamoscke, 1956. 4B. M. Cepruesceknu i, Crparurpapuyeckoe nospasfqenenne 
WY PHiCKOH HM JeBOHCKOM cucTembl Ypana, Tes. NOK. Ha COBelL. 10 yHUpUKaWMH CrparurpadH- 
eckHx cxem Ypasia Br. CBepgmoscxce, 1956. * H. C. Wlarckui, Mss. AH CCCP, cep. 
eon., Ne 1 (1948). ® A. B. Xa6axkos, Tp. ITY, .s. 14 (1945). 70. JI. Ofuop, 
far. BCETEU, o6m. cep. c6opu. 7 (1946). 


Jloxnaym Akagqemun nwayx CCCP 
1956. Tom 110, Ne 3 


3. 9. SOTHAH 


O CTPOEHHH KPHCTAJJIMYECKOFO ®YHJAMEHTA 
PYCCKOM:; NJIAT®OPMbI MO JAHHbIM OMOPHOrO BYPEHUA 
WM PErPHMOHAJIbHbIX TEO®H3H4UECKHX HCCJIENOBAHHUM 


(ITpedcmaeaeno axademuxom C. H. Muponosoim 2 VIT 1956) 


CylllecTBy1ollve B HacTosee BpeMA MpefcTaBJIeHHA O CTPOeHHH Kpucras 
Jmueckoro dyHyaMenta PyccKor T1JaTPOp MBI 6asupyloTCA B OCHOBHOM Ha Hd 
TOJKOBaHHH PerHOHAJIbHbIX AHOMAJIMM CHJIbl TARKECTH WH TeOMAarHHTHOrO MOU 
¢ y¥eTOM cTpoeHHA (byHAaMenta B Upeyzetax Basrulickoro u YkpanucKoro Ul 
ros (1,°). Ha ocHOoBaHHH TaKHX HMCTOUHHKOB CUHMTAJIOCb BO3MOKHDIM IPOBOAHT, 
pacusieHeHve (yHAaMeHTa Ha Pa3HOBO3paCcTHbIe JOKeMOpHicKHe KOMIIeKC 
(®) w Jake BecbMa ,poOHoe (BepxHelpoTeposorcKana cKJlaquaTocTb A. B. B 
pucoBa uw «HoTHuyb™ J. C. Xasnrypuua (°). B cBere pe3yabTaTOB OMOPHO! 
OypeHHaA Takve MpefcTaBJeHHA He MOATBepxKaoTcA, HOO OOJDbIIMHCT! 
BCKPBbITbIX NMOpO, PyHAaMeHTa OTHOCHTCA K ApeBHeHWIMM KOMMIeKCaM {OKel 
Opus (°). 

[]pumeHeHieM MeTOAUKH HHTepNpeTaluH, OCHOBAHHOM Ha pa3JIOXKeHHU aH 
MaJIbHOPO TOJIA CHJIbI THXKECTH, YCTAHOBJICHbI BECbMa HHTEPECHbIe COOTHOLMICHH 
M@K]ly TaK Ha3bIBaeMbIMH «KOCTATOUHbIMM» ee AHOMAJIMAMM, T. €. AHOMAJIMAM! 
NOJLYGCHHBIMH WO HCKJIIOUCHHH BJIMAHMA OCaqOuHOrTO NOKpoBa, HW CTpyKTypc 
(pyHgqamenta (7,8). B page caydaeB HaOI0aeMbIM KOJIeOaHHAM «OCTaTOUHO! 
aHOMAJIHH HaXOJHTCA OYeBHHOe OOBACHEHHe, 3a CUeT HEOJHOPOMHOCTH Belli 
CTBeHHOrO cocTaBa (pyHjjamMeHta. Ho HeKOTOpbie AHOMAJIbHbIe 3OHbI MOXKHO OOF 
ACHATb TOJIbKO BJIMAHH€M KAKHX-TO TIYOHHHBIX (baKTOPOB. | 

YcTaHaBJIMBaeTcA, YTO B OOJIbIUMHCTBE CLy¥aeB OONACTAM ruyOoKoro Torp* 
*KeCHUA (PYHaMeHTa (CHHEKJIH3aM), a TAK2Ke HEKOTOPHIM pesKo H ray6oKo norp! 
3HBIUMMCA TlepeXOJHbIM 30HAM MexK]Y CBOaMH MW BUaWHaMH OTBeUaIOT HHTes 
CHBHbIe M@aKCHMYyMbl «OCTaTOUHOK aHoMasuu» (CpequepyccKkan, JiHemposcKe 
Jlonenxas, IIpuxacnulicxas, IIpuyepHomopeKaa H Apyruve BnaqunH). OOpaTup 
COOTHOWeHHA — yuacTKaM lOj{beMa (CBO,aM WH aHTeKIH3aM) MOBepxH 
CTH Oi ents OTBeYaloT 3OHbI MAHHMyMa — OTMeUaIOTCA He MOBCeMeCTH 
(pc. 1). 

YcTaHaBiMBaeTcA M pA Apyrux cooTuomenuk. Uacro cucTeMbl UH 30H! 
MOJOCOBBIX (JIMHeMHbIX) MArHUTHBIX aHOMAJIMM OKOHTYpPMBaloT KpynHble CTpys# 
TYPHO-TeKTOHMYeCKHe SJIeEMeHTL! PyHAaMeHTa, Kak Obl OlpefessAs UX OCHOBHbE 
KOHTYpbI. BoJIbUIMHCTBO 3 U3BeCTHbIX MPpOABJeHH BYKaHH3Ma IIpHypoyueH 
K I€HTPaJIbHbIM HH NepHdepHiHbIM YacTAM BMaHH, YacTO pachoslaraAdch B 3G 
HaX MOJIOCOBbIX M@rHHTHbIX MAKCHMYMOB UH T. JL. | 

OTH UM [pyrve aHHble MPHBOAAT K BEIBOAY 06 HCKJIOUNTeMbHOM 3HaUeHH| 
Jit (POPMUPOBAaHMA CTpyKTypbI PyHamenta Pycckol mmaTdopMpr u savieraid 
lero Ha HeM OCaflO¥HOrO NOKPOBa 30H KPYIIHbIX PIYOMHHBIX JUCHOKAalH) 
(pa3JIOMOB HM PpaCKOJIOB, MeCTaMH, BO3MO%KHO, Tua «pudToBy), Cc Se | 
TeCHO CBA3aHbI MpOABJIeHHA crenubH4eckoro laTOpMeHHOrO + MarMaTH3M 
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Puc. |. Cxema crpoeHHa oKeMOpHiickoro dyHyamMeuta Pycckon mmardopMet. 
YHepKpyCTaJIbHble KOMMJICKCbI JOKeEMOpHsA: a — ApeBHeHIaA THeMCoBad Toma (apxelt), 
KapeJIbCkHe H CaKkCaraHCKHe MeTaMopduyeckne Tommu, 6 —Morunii Ospyy, 2 — cpura «M» 

Ha SanazHuom Ypane u Tumaue. 
MarmaTHueckHe KOMIMJIeKCbI JOKeMOpHsA: O —rpaHuTo-rHelichl 1-H rpynmbi (u 6e3 pacuieHenua), 
DaHHTO-PHeMCbI 2-H TpynMbl (MaCCHBbI MMKPOKJIMHOBDIX [PpaHHTOB HIM «OUarH» MAKPOKJMHU3a- 
oC —TPAHHTbl palakHBH, 3—30Hbl HHTCHCHBHbIX MAKCHMYMOB CHJIbI TAKeCTH (O6acTH 
KPYNHbIX BHePeCHHH OCHOBHOM MarMbl). 

Kpynuble CTpyKTypHble 9JIeMeHTbI: uw — rpaHHUbl JOKeMOPHUCKHX UHTOB, K — KOHTYPbI 
HX KPYMUHbIX CTPYKTYPHbIX 9JIEMeHTOB (byHAaMeuta, 2 — ruiyOHHHbIe pa3s/IOMbI B PyHAameuTe 
peHHHX palioHoB MuaTopMbl (MpeAmouaraemble, MO reousMyeCkHM JaHHbIM) H Ha Ypaue 
AOTHTOBbIe Mosca), m — pudelicKHH KpaeBoH mporHO (BeposATHOe pacipocTpaHeHne), 
HpuMepHasd rpaHuua MexLy MOKeMOpHHCKHM H MasmeosOHCKHM CKJIaq4aTbIMH KOMIIeKCaMH 
ameutTa Ha tore Esponelickoli sacra CCCP, 0 — 3anafHad rpanuya Ypasa, n — HopBexkcKHe 

Kameqonuybl, Ilombckoe Cpequeropbe, Kapnatsi, JLon6acc u np. 

fCHOBaHHe OCHOBHBIX KPYMHbIX CTPYKTYPHbIX 9uIeMeHTOB (byHAamenta. A — MosOKHTEJIb- 

1 — Baarutickxuh wut, 2— YKpauuckuu mur, 3 — KypcKxo-BoponexckHi Maccne, 
Bestopyccko-JIuTropcKuit MaccuB. Baicrynbi: 5 — Tokmoxosckuit, 6 — PKurysescko-Ilyraues- 
, 7 — Tarapcxui, 8 — u 8a — npesmonaraemble Ha CceBepo-BocToKe, 9— CeBepo-Ycriopt- 
(mpennonaraemprit), 10— CrapponombcKkul. B — orpumatenbuble: Biagquubl: J/ — Cpex- 
cckan, 12 — Banruiicxaa, 13 — JIbposcko-Jlio61nucKaa, 1/4 — Tnenposcko-Jloneukas, 
TIpukacnuiicxaa, 16 — Pasano-Caparosckas, 17 — Kuneapckan (CepnoposcKas), 18 — 
ckaa, 19 —Tleyopcxas, 20 —Ilpenypanpcxui mporu6, 21 — Tepcxaa, 22 — AsoBo- 

Ky6auckxaa, 23 — IIpuyepHomopcKaa 


? 
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YK3aHHA Ha anaOorMyHyto clelndpuky WiaTpopMeHHOrO pasBUTHA FeoJOrH™ 
CKOli CTPYKTYpbl wMeloTca B paOoTaX COBeTCKHX HM 3apyOexKHBIX HCcIey 
BateselH (”,°). , 

AuaiM3 Kapt rpaBUTalMOHHbIX H M@rHHTHbIX aHOMaJIMH He NOATBepxKIa 
cyllecTBoBaHHst Ha tore Bastuiickoro muta riyOuHHoro pasioma — «Boy 
wo duekcyppy A. A. [lomKanopa. I]pHniunvaibHas Ke CTOpona HaMeyeHHO. 
HM TeCKTOHHYCCKOFO MeX@HH3Ma, COMPOBO?KAaIOMLerOCA SBOJIOIWMOHHbIMH Hi 
MC€HeCHHAMH OCHOBHO MarMbl, BIVIOTh JO OOpasOBaHHA OFpOMHbIX BHe/peH! 
PpaHHTOB THIa pallaKHBH, OJKHA ObiTb NOMepxana, XOTA MACLUITAObI BO3 TE 
CTBUA MpeCTaBIAIOTCA 3HAUHTeMbHO OOJIDINMMH. 

MoxkHO pe MOIOKUTb, YTO HHT€HCHBHbIe MAKCHMYMbl «OCTATOWHOM» aB 
MaJIHH, TIPpHypOueHHbIe K BHYTPeCHHHM YaCTAM psa BMA, Kak pas HM OTH 
*KaloT KOUarH» BHEPeHHA OOsMbIWMX MAaCC OCHOBHOM MarMbl B HHXKHHE YaCTH 3& 
HoH Kopbl. Cepneli riryOMHHbIX Pa3sJIOMOB, COMPOBOXMalOWlMxcA PasBeTBJeHH | 
CeTbIO Pa3JIMYHbIX TpelllMH H aeK, OCYIIeCTBJIAeTCA HeNOCpeCTBeHHaA CBS 
TaKMX O¥arOB C BepXHHMMM FOPH30HTaMH 3eMHOM KOpbl, IPHYeM BO3eHCTB: 
OUaroB OCyMlecTBAeTCH, BHAMMO, B OombioM payuyce. Tak Hanpumep, AsaH 
ckve u BpiOoprckHe MaCCHBbI rpaHHTOB pallaKWBH, MpoOABJAIOWMecA OTYETIT 
BbIMH JIOKaJIbHbIMA MHHUMYMaMH CHJIbI TH2KECTH, HM pyre NosoOuble we M 
HHMYMBI, PaCIIOJlO*KeHHbIe K BOCTOKY OT HHX, Mbl CKJIOHHbI CUHTATb reHeTHyeCc! 
CBA3@HHbIMH C OUaraMH OCHOBHOM MarMbl (MAaKCHMYMaMH OCTaTOUHOH aHOMaJIH 
IIpHypO4eHHbIMH K BHYTPeHHHM YacTam CpejHepyccKor HU BasntTuicKkol Buay 
Ha ocHOBaHHH KapTbl AHOMAIHL CHJIbI TAXKECTH MOXKHO IIpeANOMOXRUTh, ITO P) 
MACCHBOB rpaHHTOB THNa pallakKHBH (JIOKaJIbHbIX MHHHMYMOB CHVJIbI TAXKECT. 
OKaliMJIAeT paCCMOTpeHHbIe O4ArH HC Jora (puc. 1). | 

AnaJIOPHYHbIe COOTHOUWeHHA UMeIOT MecTO Ha YKpaHHCKOM LIHTe, 
KOPOCTeHbCKHe H OBPYUCKHe MaCCHBbl TpaHHTOB pallakHBH (HHTeCHCHBH 
MHHHMYMbI CHJIbI TAXKECTH) PaCcMOJIO%KeHbI K IOry OT HHTCHCHBHbIX MaKCH! 
MOB CHJIbl TAKeCTH (rIYOMHHbIX OYAarOB OCHOBHOH MarMb!), UpHypoueHHg: 
K UeHTpasbuHbiImM uactam J{HenposcKo-JJonenkoH BiayquHb. CynlecTBOBas 
TIOMOGHBIX COOTHOIWeHHH MOKHO MpeqnoviaraTh HM B APyrHX YacTAX Mi 
(pOpMBI. 

IIpuBeyeHuble cooOpaxkeHHA ABJIAIOTCA, KOHEYHO, JIMUIb OJHHM 43 BO3MC 
HbIX BapHaHTOB HCTOJIKOBaHHA OMMCaHHOrO (bakTMyecKoro MaTepHausa. | 
CJleqHHH, COOCTBEHHO, H Ipe/cTaBsIAeT OCHOBHOH HHTepec. B uacTHocTn, yc 
HABJIMBaeMYIO 3AKOHOMEPHOCTb IPpHypOueHHOCTH MaKCHMYyMOB OCTAaTOUHOM ay 
MaJIMH CHJIbl TS2KeECTH K KPYNHBIM BMaHHaM NOBepXHOCTH jOKemMOpuiicK 
(byHyqamenta Pycckow muiaTiopMbl, €2 MHHUMYMOB B_ OOJIbIIMHCTBe caryyae 
HaoOopoT, K ee KPYyNHbIM NOMHATHAM, BePOATHO, cJlefyeT paccMaTpuBat 
Kak OTpaxKeHHe KaKHX-TO OOUIMX TeHJeHUMH B PpasBHTHH NOBepXHOCTH 34 
HOH KOpbl M efO CBA3H C NOAKOPOBbIMH MpoweccaMu, 4TO ycTaHaBJMBaen 
HM JIA BeCbMa KPYMHbIX CTPYKTYPHbIX 9JIEMCHTOB BIVJIOTh JO MaTepHKOB | 
OKeaHOB. 

B cpeTe MpWBeeHHbIX JaHHbIX NpefCTaBJIAeTCH, YTO B cbyHamMeHTe BocTd 
HOH MOJIOBMHbI TlaTPOpMbI JOMHHUp yioT JpeBueliive OOpasoBaHuad JOKeMOpuaA 
rHeHCOBaA TOJIMa, HHTPyMpOBaHHaA MeCTaMH BHepeHuAMM Ooslee Osu 
KMCJIbIX WH OCHOBHBIX MAarMaTHYeCKHX Topo, MpuyeM O6acTb DaCKenTCT a 
STOW TOM UMe€eT OTBETBJICHHA B Pa3Hbie CTOPOHb!, Hanpumep, B Kapesuio | 
OeOMOpcKHe PHelchl HT. J. 

B dyHjamentTe 3anaqHoH MOMOBHHBI maTpopMbIl, BUAMMO, npeobayas 
rpaHuTOMAHbIe KOMIJIeKcbr. Huxknenpoteposolickue cynepkpyctaJibuble G 
pasOBaHHsl, BUHMO, Jlydile BCerO COXpaHHJIMCb B WeHTpaJIbHOl uacTH m4 
(bopMbi — Kapewuybt Bantuiickoro muta wu cakcaranuybl KMA u Yxpanuce 
PO WTA, XOTH H€ HCKJNOYeHA BOSMOXKHOCTh HX HaXORJeHHA MecTaMM HB uP 
THX BHYTPCHHHX palouax. 

BpickasanHble peycrapslenua (puc. 1) B ompeeneHHol creneHH Bo3pol 
AaloT usBecTHble mpeycrapnenua M. M. Tersepa o KapesbeKoli crpyKTy 
Pycckoh muatpopmpr (‘). | 
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Hakone, Ha cxeMe oTpaxkeHo mpejcraBuleHve 0 ypesnem [IpeqypambcKkom 
meHCKOM) KpaeBOM TipornOe, KoTopbIli oKalimasn PyccKyio muarbopmy ua 
eM €€ MPOTAKeCHHH C BOCTOKa HM CeBepO-BOCTOKa, MPHYeM, BHAMMO, cyule- 
BOBaJIa 3HAYMTeIbHaH M3pe3aHHOCTb KpaeB peBHelt maTopMbI u pacuse- 
He STOrO mporHOa Ha pA «BaHH» (8), 
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ITETPOTPA®H ff 
MW. J. CEQJIEWKHM u B. 1. AHAHbEB 


BYJIKAHHYECKHE TIEMJIbI W3 JIECCOBbIX TOVJIL 
FOrA EBPONMEMHCKOH UACTH CCCP 


(ITpedcmaéeaeno aKkademuKom | BeeAG Obpyxecorn| 28 TIT 1956) 


Pay uccmeqopatenei (14) BCKpbI B TOJIIME pa3sJIMUHbIX YeTBeEPTHUHbIX 
ITIOMeHHH Ooee 20 TOUeK MeCTOHAXOKJeHHU BYJKAHHUeCKHX MeMoB, 3ase- 
-aIOLHX B BUe HeOObIUINX NpocsoeB U HHS. BystKaHHYeCKHH Tene Obl O6Ha- 
dy2KeH Take B Jiecce. B cBa3M C STHM NpecTaBsAeT HHTepec CcomocTaBseHHe 
MOpPOJIOPHH 3epeH BYJIKaHMYECKOrO Tela C MHHepasaMH Jiecca, KOTOPbIli ero 
3MellaeT, a TaK*Ke U3yYeHHe H CpaBHeHHe HX MMHepaOB H3 TOHKHX paki 
< 0,005 mm. Byskanuyeckne NelIbl U3YYeHbI TOMbKO MPH MOMOMIM MomApusa- 
IMOHHOrO MHKPOCKOIa, NOSTOMY TOHKHEe YaCTHIbI U3 MONA 3peHHA aHamH3a 
OBINHO Bbilajarwr (1). 

Uactb H3yYeHHbIX HAMM OOpa3OB BYJIKAHHYeCKHX MenJOB NoyyeHa OT 
1. H. Kapsosa, oun oTroOpanbl 43 eccoBbIxX TON, patoua r. ][Hemponerposcka. 
J6pasen Ne | B3aT B oppare IlecouHpi c rmy6unb 9,0 mM, o6pa3sen Ne 2 — u3 
KpacHONOBCTaHyeckOH OaJIKH, B Kapbepe KHpNMYHOTO 3aBOa, C TwYOHHDI 
3,0 m, o6pasen Ne 3 oroOpaH B OAHOM H3 OO6HaxKeHHH BOMM3H p. AtyK B Mosjas- 
>KoH CCP (M3mauspceKkaa 060., Bonrpayckui pation). M. H. pumeuKo 106e3Ho 
IpeyqocTaBusl HaM OOpasubl “3 COmacTH Hyxuero Jlona. V3 jentopuaibHoro 
LyPIMHKa B3xATHI COpasen Ne 4 B paltone c. KamMenka Ha lipaBom Oepery p. Ca- 
3aiH HW OOpasem Ne 5 — mpappi Geper Jlona, c. Jlonckaa HerayesKa; oOpaselk 
Ne 6 oTroOpaH M3 aJJIIOBHA BTOPOH HamowMeHHOH Teppacp! p. Jlon B paloue 
>. Tongaeska. IlapannenbHo o6pa3uaM BYyJKaHHYecKOrO Tena OTOOpaHbl A 
{3VUEHbI BMEIMLaIONINe CFO MOPOsb! (Necc, eMIOBMAJIbHbIM JIeCCOBUAHBIM Cyri- 
4OK HW aJIJIOBMH). 

AnaM3HpoBaHHble OOpa3ubl ByJIKAHMYeCKHX TMeMOB MpescTaBsaror coooK 
IbIJICBATO-2XKEJITYIO C CEPOBATbIM OTTEHKOM Maccy, KOTOPaH JlerKO pacTHpasacb 
1aJIbIleM B MeJIKHM MOpOUuloK. 

Munepanornyueckve HCCeqOBaHHA OOpasloB TIpoBeseHbl C MpHMeHeHHeM 
{OMIVICKCa METOJOB aHaJIv3a MHHEPaJIOB, B TOM YMCJI€ MAKPOCKONHH, TepMorpa- 
pHH, peHTreHa. 

B cocrape o6pa3lloB BYJIKaHWYeCKOrO Telia cpeqH YwacTHI, C pa3sMepoM 
> 0,01 MM, MOMMMO OCHOBHOrO KOMIOHeHTa — BYJIKaHHYeCKOrO CTeKJa, ycTa- 
JOBJICH PAN TAKEbIX H WerKHX MHHepasos (TaO. 1). BytkaHH4ecKoe CTeKJIO, 
‘aK IIpaBuJlo, cocTaBseT 95—98% BCeX YaCTHIL HW MpeACTABJIEHO YIIOBATbIMH A 
30IOKHHCTbIMH dopMamuv. YrsoBaTble 3epHa OeCIIBeTHbI, BOAHO-NpOspayHyt, 
olepkaT MeKHe OypoBaTble BKJOYeHHA, OCOOCHHO MHOTO TaKHX BKJNOVeHH 
YTMeYeHO B BYJIKAHHYeCKOM CTeKJe M3 OOPa3lOB, B3ATHIX B aJJIOBMM. BoJIOKHH- 
THe 3epHa ipeACTaBJIeHbI KOPOTKOCTOMOYAaTbIMA H JOBOJbHO Y]JIHHeHHBIMH 
: IPHYYAIMBLIMH H3rHOaMu (opMaMH; STH 3epHa HepeKO COMEPKaT OBAJIbHOFO 
Wa BKJIOUCHHA TY3bIPbKOB Fa3a HM 3HAYMTebHO Oosbllee KOMHYECTBO NPOAYK- 
‘OB BbIBeETPHBAaHHA. 
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CocTaB MHHepanos KpynHBIxX dpakuui (> 0,01 mm) B oOpasyax BysKaHHYeCKHX MerJ0B * 
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* 1 mMuHepasl IpHcyTCTByeT, — MHHepaJI He BCTpeueH. 


BysKaHHyeckoe CcTeKJIO MMeeT [0K 
gaTemb  mpetomienut Nm = 1,515 
1,518. W3aorponno. Pasmep caMbix Kpytl 
HBIX  YPIOBATbIX —- YaCTHIL yjocTurae’ 
0,2 MM, cpeqHuit pa3mMep 3epeH 0,07 
0,8 mm. Han6Ooubuive 3epHa yJIMHeHHBI 
BOJIOKHHCTBIX (pop qocturair 0,4 
0,05 mM, cpeqHul pasmep 0,5 <0, 05 MMi 
Bompiiunctso ¥acTHt BYJIKAHHYeCKOPS 
cTeKla pasMepom 0,03—0,04 mm u Oome; 
UMeeT CIrvlaxKeHHble OT MeXaHHy¥ecKors 
BO3eHCTBUA YIOJIKH. 

Tlomumo BYIKAHHYeCKOrO = CTEK J 
OTM€YeHbI KBapll, MOJeBOH LWMAT, wer 
BUT, KapOOHaTHO-IvIMHUCTbIe CPOcTKH 1 
uspeqKa UHCTbIM KabuMT ray KOumy 
(ra6n. 1). 

B HHYTOXKHOM KOJIHUeCTBE na6moya 
IOTCH TA KeNbIe MHHepatbl. Uae Beers 
BcTpeyaeTch aBrHT B BHe KPYMHbI} 
2K@JITOBATO-3eCJICHBIX  BbITAHYTHIX 3ePeHt 
@MHHYHBIMH 3epHaMH TipeycTaBJeHbl yq 
TOHUMBbIe K BbIBETPHBaHHIO MHHepaly 
(MPKOH, PyTHJI, TpaHaT U Ap.), Henp 
3payuHble (HJIbMeHHT, JIeHKOKCeH), am(py 
6OJIbI, MHPOKCeHbl, SIMOT-LOH3HTOBAa 
rpymna, cmoqga u Ap. Ananu3s dpakuy 
>0,01 MM mnNoKa3asI, 4TO MHHepasibl 
o6pa3il0B BYyIKaHWuecKoro Mena ouex 
CXOJHbI C MHHepasiaMu  BMelllaroller 
mene slecca Kak MO pa3MepaM ‘acTHIL 
110 AX BHeWHeMy BHAy, TaK H MO COCcT! 
BY HX accouwauul.  OOpasubl nents 
B3ATbIC B  aJIJIIOBHAJIbHBIX OTJOMKeHUAX 
HMeloT HMHOH OOJMK — UaCTHIbI THK 
JibIX HW JIerKHX MHHepasioB, KPYyNHbl 
OKaTaHbl CHJIbHee, accomnalua Oeqne 
OueBuAHO, YTO JerkKue MHHepasbl (KBapt 
MOMeBbIe WaT M Ap.) H aKIleCCOpHBi 
(MPKOH, PYTHJI HW Jip.) ABJAIOTCA TIPHM 
CAMH K BMeULaIOUIMM BYJIKaHM4eCKH 
meme mopoyaM, T. @. 93TO MeCTHBE 
MatepHat. Mckmrouenne cocraBsiaer aBrii 
cofepxanue WH XapakTep 3epeH KOTOpor 
He CBOHCTBeHHBI JIeCCOBbIM HM Jpyry 
YeTBEPTHYHbIM OTJIOKCHUAM JlaHHOl Te 
PHTOPHH, YTO YKa3bIBaeT Ha COBMeCTHBE 
C BYJIKaHHYeCKHM CTeKJIOM ero MPHBHO 

AnasM3 TILaTebHO OTOOpaHHbIx Mp 
YKTOB BbIBeTPHBaHHA «= BY IKAHH4eC 
KOrO CTeKJIa 1OKa3aJl IPHCyTCTBHe MMHe 
paJIOB MOHTMOPHJIJOHHTAa, UNMTa, rH 
poretuta, reruta. Muorga na6smogarote 
KapOoHaThl HW KaOwHHUT (TaOn. 2 
TepmuueckHe KpHBbIe HarpeBaHis, H 
CMOTpA Ha OPpaHHYeHHOCTb 9KcHepuMer 
TaJIbHOrO MaTepHasla, JaiH uerkue at 
(PeKTbI MOHTMOPHJIOHUTA (95—140° 


90—720°; 780—820°) u unauta (95—140°; 560—615° u 920°). Uerxo Ipo- 
BHJIMCb TMAPOOKUCJIbI *Kemesa — sHospdektp: pH 305° u 350—360°. Kao- 
MHUT MPOABHJICA CaObIM 9K3OTepMIYeCKHM adpeKkTom pH 960° B o6pasnax 
oNe 4 u 6, a KapOouaTH! WHUIb B OOpasne Ne 4. IIpucyrersue Bcex yKa3aHHbix 
HHepaJIOB NOATBEP2XeHO MeTOJOM OKPalllHBaHHA, OOe3BOX%KHBAHHeM, BBIMOWJI- 
SHHbIM Ha TOP3HOHHOM ycTaHoBKe, H, 
<OHUATEJIbHO, PCHTTEHOBCKHMH HCcJeJo- Ta6Onuna 2 
AHUAMH. - 
M. H.Tpumenxo (*), H. H. Kapsos (°*) NON 
Jp. MOJlaraior, YTO ByKaHWyecku mene  —-°°P2SH08 
JI TIPHHeCeH BO3]YUWIHBIMH MOTOKaMH; K 
MY 2%Xe BbIBOAY IPMBeIH HW HAH uccue- 9 


AccounallHu KOJIMOUAHO- 
AHCNeCPCHbIX MHHepaJIOB 


MouTMOpHJJIOHUT, PH Apo- 


oBAHHA. GepHa BYyJKaHHyecKorO cTeKJa 
1a60 OKaTaHbl, OKATAHHOCTb 3aMeTHAa Ha 
ceX 3epHax pa3smMepomM He MeHee 0,04— 
03 MM, 4TO BO3MOXKHO JIMUIb Ip B3aH- 
OJeHCTBHH WaCTHI, B BO3YIIHO cpeye. 


TeTHT, TeTHT 

MOHTMOpHJJOHUT, VJIHT, 
THApOreTuT, reTuT 

MOHTMOpHJWJIOHHT, JIT, 
KaOJIMHHT, KapOOHaTHI, 


PHAporeruHtT, TeTHT 

MouTMOpHIOHHT, MINT, 
THWporeruT, reTHT, Kao- 
JIMHUT 


(CHOBHaH Macca 3epeH MMeeT cpeqHHe 6 
A3MEPbI, CBOHCTBCHHbIe 30JIOBbIM OOpa3o- 

aHHAM (0,07—0,08 mM), MmpucyTcTBHe 

yee KPYNHBIX 3epeH (0 0,2 mM) MoxeT 
Ka3bIBaTb JIMUIb Ha OOJIbIyIO CHJly BeTpOBOrTO HOTOKa WH Ha OM30CTb 
Jara BYyJIKaHHYeCKOrO H3BepKeHHaA. 

BykKaHHuecKHil Meme, BbIlaad 3 aTMOCHepbl, NOKPbIBal SHAUHTeIbHbIC 
Noulaqu WU Monayal B pasJIMYHbIe YCJIOBHA 3aXOPOHeCHHA; B OMHHX CJyyaAx 
rO ObIJIM aJIIOBMBaJIbHbIe OOpas0BaHlA C OOMHeM Baru, B Apyrux — wJec- 
DBbIC MOPOMbl C HX OTHOCATeJbHO MOCTOAHHBIM CYXHM pexKHMOM. Kak moka3aJH 
CCJI€MOBaHHA, 9TO MPHBeJIO K Pa3JIMYHOH CTeMeHH BbIBeTPeOCTH ByJIKaHH4e- 
<oro CTeKJIa, HM MpOJyKTbI ero BbIBETPHBAaHHA YKa3bIBalOT Ha HHTCHCHBHOCTb 
pollecca BbIBeTPHBaHHA WM Ha XapakTep 9TOrO Mpouecca. BymkaHHueckHi Memes 
3 AJIJIIOBHA BbIBeETpeH JOCTaTOUHO CHJIbHO. Masioe KOMMYeCTBO IpORyKTOB BbI- 
eTPHBaHHA B BYJIKAHHYeCKOM CTeKJIe H3 JIeCcCa yKa3bIBaeT, YTO TAM OTCYTCTBO- 
aJl MHTCHCHBHBIM TpOlecc BbIBeETPHBaHHA Kak IPH OTMOKeHHH MaTepHawa, 
aK MB epwoy uareHesa. Hasnwune cpeqH 3THX MPOAYKTOB BbIBeETPHBAa- 
MA MUHepasoB, THMa MOHTMOPHJJIOHHTa HM UJIJIMTa CBA3aHO CO Wesmou- 
bIMH YCJIOBHAMH BbIBeETPHBAaHHA B JIecce, KOTOPble THNMUYHbI JIA CTeMHOU 
OJIOCEI. 

UccmeqopaHve BYyJKaHM4eCKOrO MellJla H3 JIECCOBbIX OOpa30BaHHH H cpaB- 
eHHe C COCTaBOM MHHepaJIOB JIecCa MO3BOJIMJIO BbIABHTb HHTepecHyio ocobeH- 
OCTb, MOTBEPKaollylo ZOJIOBbIG reHe3uc Jiecca. Mbl OCHOBbIBaeMCaA Ha 
XOJCTBE MeXaHHyeckOH OOpaOoTKH (cTeNeHb OKATAHHOCTH) 3epeH HM Ha OfMHA- 
OBOM CpefHeM pa3Mepe KpyNHbIxX uacTu (>>0,01 Mm) wecca 4 nena. B sec- 
e IIPHCyTCTByeT BeCbMa OOUIMPHad accouMallMA KOON MHO-AMCHepCHbIxX MHHe- 
aJloB (Gosee 15), cpeqH KOTOPbIX, HapAy C MOHTMOPHJJIOHUTOM, OObIYHO IpH- 
yTICTBYIOT KaOJIMHHT, raw ya3HT, KBapl, M MHOrve Apyrve. SicHo, uTO coxpanHe- 
We CTOJb IWMpOKOH pa3sHOxapaKkTepHOH accolMaluu KOJJIOMAHO-MCMepCHbIx 
MHepaJIOB, KOTOPble OUVeHb TOABeP2KeHbI BO3eCHCTBHAM BHeLUHel cpejibl, OOy- 
JOBJICHO Kak CaObIM JMareHeTH4eCKHM TIpoeccoM, TaK HW yCJIOBHAMH TreHesH- 
a siecca. ITO MOXKET CIYKUTb LOKa3aTeJIbCTBOM TOPO, TO OOpaso0BaHHe Jecca LIJIO 
YXHM (30JIOBbIM) TyTeM, a He Yepes BOMHbIC OTMOREHUA MaTepHaa VM, B UACT- 
OCTH, He Yepe3 MOLIHbIM MOYBOCOpasoBaTeJbHbIM Mpouecc. Boyuanx Tpancnop- 
MpOBKa MaTepHaia, a TakxKe NOUBOOOpas0BaHHWe CO3alOT aKTHBHY!O cpesy 
Jid WpeoOpasoBaHua MHMHEepasOB, HW COCTaB MHHepaJIOB JIeCcOB JOs*KeH Obi Obl 
TIPOCTHTBCA JO ACCOWMALHH MOHTMOPHJIJIOHHT-HJIIUT (MPpHMeHHTebHO K Ile- 
(OUHOMY THIIy BbIBeETPHBaHHA), a BYMKaHMYeCKOe CTeKJO MpeTepreso Obl 3Ha- 
HTeJIbHOe pa3zsOxKeHHe H MpeoOpasoBanve. Takue ympoulleHua cocTaBa MHHe- 
AJIOB HaGsiOfaloTcA, B YaCTHOCTH, B MorpeOeHHbIX HW COBPeMeHHbIX FOPH30H- 
aX TOUB JIECCOBbIX TOQJIII. 
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Ham pesybTaTbI HCCEIOBAHHA BYJIKAaHHYeCKHX TellJIoB CILY2KAaT, Taki 
o6pa3om, NOATBep2KTEHHEM SOJIOBOTO TreHe3sHca Jlecca palona JjHenponerpo 


cka H H3mManapcKol OOacTH HM NPOTHBOpeyaT MHbIM TpaKTOBKaM ero MpoHcx 
*K]CHHA. 


Ilocrynuso 
28 III 1956, 


(TMTHPOBAHHAA JIMNTEPATYPA 


1M. H.T pumeu ko, Tp. Boponexck. roc. yHus., 22, COopx. pa6or reon. cpax., 1985 
°*H.H. Kapaos, A.W. Kpasuenxko, Ipupona, NM 12 (1951). *H. H. Ka 
io8B, IIpupoma, Ne 4, 53 (1951). “Ti KP Sawopum 9 TN One KauveHK 
‘loka. AH YCCP, No 1 (1953). * Merogzuyeckoe pyKoBoscTBo ro u3y4eHHIO W reoslornueckt 
CBEMKE YETBEPTHUHBIX OTOMKeHHH, ¥. 2, M., 1955, erp. 267. | 

| 
| 
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Hoxuage Akagemun nayr CCCP 
1956. Tom 110, N 3 


ITAJEOHTOJIOVH 


ll. UW. JOPOMEEB u A. A. MEXRKBHIK 


O MNJIMOWEHOBDIX OTJIOQKKEHHAX HW ®JIOPE C PEKH KYPEHKU 
(ITpedcmasaexo axademuxom B. H. Cyxauesoim 19 V 1956) 


IIpw reoormyeckux uccieqOBaHHAX B ucTOKax p. Koryii, Aan u Kypeiixa 
3 1955 r. omuH H3 Hac (A. A. Mexsuik) 06Hap yk OTIOXKeHUA C HCKOMAaeMOlt 
popol, KoTopyro IT. HW. Jlopodees cuntaer nmomenosoli. Peonornueckne JaH- 
ible HE NPOTHBOpewaT STOMY MpeMMOOReHHIO, XOTH HVT Bpaspe3 CO CJIOXRKHB- 
UMMHCA MpeCTaBJIeHHAMH O TeOJIOrHyeCKOH HCTOPHH sTOH uacTH CuOupcKon 
IMaTOPMbl, TaK KaK BePXHETPETHUHHIE OTJIOMKeHHA 3fecb He ObIJIM H3BeECTHEI, 
| PaCCMaTPpHBaeMble OTJOMKCHHA, KOTOPbl€e Mbl OTHOCHM K IJIMOLWeHy, paHee 
YHTAHCb Me?KJIEHHKOBbIMH HJIH JI@qHHKOBbIMH. 

Baccelin p. Kypeliku Haxogutca B ropax Ilyropana, clo2%KeHHDIX Jle2Kall[MMH 
OPH3OHTaJIbHO scPy3HBHbIMH OOpas0BaHHAMH TpannoBol cbopMamuu. 3Syecb 
IMeeTCH Welait CeTb APpeBHHX JONHH. OfHy Takylo JOMHHY, K KOTOpOM HbIHe 
IpHypouenb o3epa AnH u AnaMa, Ha npoTaxeHuu 150 km, Upu obuleli ee AH- 
re cBbile 700 KM, oOcueqoBan A. A. Mexpusak. OTa JomMHa MpocsexuBaeTca 
7 03. AAH Ha WWI, 3aATEM Ha /WFO-BOCTOK IO CJIeYIOWHM pekaM u osepam: p. He- 
asl, OTPe3OK p. Kypeliku, 03. AHamMa, cHOBa oTpe30K p. Kypeliku, 03. Ayu, 
). OMOeHuHS. B sto JomMHe pekn Hepa u OMOenuNa TekyT Ha lor, ap. Kypei- 
ca Ha cepep. Mx pa3yesatoT Bosopasyesbl, OOpas0BaHHble HArpOMOx/eHHAMH 
[eHHKOBbIX OTJO#KeHHH. Mectamu JOJIMHbI NMeperopoxeHbI TeKTOHHYeCKHMH 
IOKAaMH. TakHM OOpa30M, BCH COBPpeMeHHad THApOceTb ABJAeTCH MOJIOMON, 
[aJIOMKEHHOH Ha JPeBHIOIO. OTa [peBHAA ONMHAa B CeBePHOH YaCTH BpesaHa Ha 
ayOuny 600—700 mM u pexe fo 1000 m B ntaToc aOcomOTHOH BEICOTOH jo 1600 M. 
SKJIOHbI ee KpyTble, cTyneHyaTbie. JIHuMe JOJMHbI WApHHo! 2—3 KM Tpej- 
TaBJleHO OCTaTKaMH KOPeHHOTO Jl0%Ka, B KOTOPOe BpesaloTCA peKH, OOpa3syA 
IpH 3TOM, Kak, HalpuMep, p. Hepa, KaHbou rayOunor Jo 100 M. Ipoyoub- 
(bl Mpodvb HULA [peBHeli JOJIMHbI UMeeT YKJIOH B 1OX%KHOM HalipaBJIeHHH, 
‘ya panee OblJI cTOK BO]. OTO HalipaBseHve NOATBepxKaeTCA Take H OPHeH- 
HpOBKOH OHH OOKOBBIX NpHTOKOB. B wxHOH YaCTH [peBHel OJIMHBI, 
, paiione p. IMOeHUHY, CKJIOHDI HOJIMHbI BbINOMAaKUBAIOTCA, BbICOTbI BOMOPa3{eJIOB 
TaHOBATCA Hake. J[HHIMe JOJIMHbI 3eCb POBHOe, Mockoe, WHpHHOIO 4—5 KM 
@MOMHEHO PbIXJIBIMH OTJIOMKEHHAMH, B KOTOPbIX, 3apbIBaXch B CBOHX HaHOCcax, 
feaHAPHPy!lOT COBPeMeHHbIe pPeKuH. 

OnvcbiBaeMble OTJOKCHUA HAaXOJATCA B TOUKe Ha 68° c. wm. U 94° 30’ B. OZ. 
: BaJleraioT Ha [He JpeBHeli JOJMHbI, B KOTOPOH Ha TpoTsxeHuu 160 KM B ce- 
€pHOM HalpaBJIeHHH HbIHe mpoTeKaeT p. Kypelika. I]nHotenoBbie oTO*KeHHA 
‘pocsuexKeHbl 3lecb Ha IpOTAKeHHH 33 KM OT CeBepHoro KOHIa 03. Anama JO 
iputoka p. Kypeiku — Wagpuuxu. UWapuna nosocb MuiHOmeHOBbIx OTJIOXKe- 
mii cy2kaeTca BHH3 No peke oT 2 yo 0,3—0,5 km. Xopomime OOHaKeHHA BbICO- 
o10 Wo 60—70 m uMeroTca Ha OGONX Oeperax p. KypeHKu, KoTOpasn, H3BHBa- 
(Cb, BCKPbIBaeT TO O3ePHble OTOKeHHA B cpefHeli YaCTH MosOcbI, TO, Ha ee 
‘paAx,— OTJOXKeHHA MpHOpexkHO-osepHble, MpeAcTaBJIeHHbIe TMepecJlavBalo- 
IMMHCA MeCuaHbIMH, raJiedYHbIMH MH Me€JIKOBaJIYHHbIMH OCayKaMH peyek, Bla- 
ABIX B O3e€PO C KPYTHIX CKJIOHOB. OsepHble OTIOMKEHUA NpeACTaBJIeHbl TOHKO- 
JIOMCTbIMH MeCUaHbIMH, aJeBPHTOBbIMH HM TJIMHMCTbIMH Pa3HOCTAMH, WHKJIHYHO 
‘epeclaHBalollMMuca MexKyy co6o1w. B ocHOBaHHH kaxKoro WHKJa 3aseraeT 
onee rpyObili MaTepuan, eM BBepxy. OsepHble ocaqKH yIVJIOTHeHEI, OOpasyA 
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B OOH@2KeHHAX YCTOMYMBbIe BEPTHKAJIbHbIe CTEHKH BbICOTOIO HO TO Mon is Hus 
cofepxKaTcsd JIeMelKOBUAHbIe KapOOHaTHBIe KOHKpel\HH, KOTOPBHIC MOTI 06) 
pasoBaTbCH TOMbKO B C(POPMHPOBAaBIUHXCA OTMOKCHHAX. Ouu BCTpevarorcs 
YacTO, OSTOMY MO HUM MO2KHO OPHeHTHpOBaTbCA B paciipocTpaneHH MAHOUeHO 


\ 
tha 


yi 
RTO 
ih 


v 1 
NYY fhe 


PY 
Wh 


Vy 


Puc. 1. 1 —6—Larix sp. (cf. L. sibirica Ldb.): 1—3— uemyu (6x), 
4—cema (16x), 5-—xpou (6x), 6— ykopoueHHbIi mo6er (6x). 
7—11—Alnus fruticosa Rupr.: 7—8— xppiiarKu (16x), 9 —/1 — uemtyu (9x) 


BbIX OTIO*KeHHH. MasoMOlHble JI@qHHKOBbIe OTJIOXKeHHA, TipecTaBJIeHHble B. 
JIYHHbIMH CyIIMHKaMU, MepeKpbIBalOT MJIMOWeHOBbIe OTJIOZAKeHHA. 

B camo cepeqHHe MOJIOCbI IJIMOWeHOBBIX OTJIOMKeCHHM, BCKPbIBAeMbIX I 
p. Kypelike B 2 KM Huxe p. Heko, OOHapyKeHbI MHOPOUNCJIeHHbIe Tpoclo“ 
PAaCTHTeJIbHBIMH OCTATKaMH MOIUIHOCTbIO 1—2 cM, M3 KOTOPHIX Obl B3AT OOpast 
WIA HcCIeqOBaHHA. OTO ObIJIM OYCHb MVJIOTHbIE H TPYAHO Pa3MOKaeMBIe B BO, 
MauKH PaCTHTeJIbHOM TPyXH, COCTOAMeH M3 CHJIbHO CIIVIIOCHYTHIX BeTOUeK, JI 
CTbeB H APyPHX OCTATKOB pacTeHHit, CLEMCHTHPOBaHHbIX HeOOJIbIION MpuMect 
nopoypl. B sTHX MIpocsJIOAX MeCTaMH BCTPewaJIMCb CHJIbHO CIJNOCHYTbIe CTBOJ 
yiuametpom jfo 20 cm. Ilocae cnenHaibHOH OOpa6oTKH H3 OOpasila OBIIH BbID 
JICHbI BETOUKH, Vey WHLWeK, XBOM, JIMCTbA, IIO{bI H Apyrve ocTaTKH, MO K 
TOPbIM ObIJIH Onpeyesenbl. Larix sp. (cf. L. sibirica Ldb.), Alnus fruticosa Rup: 
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etula nana L. (s. 1.), Salix cf. reticulata L., S. cf. lapponum L., Ericaceae 
en., Dryas octopetala L., Ranunculus aquatilis L., Potentilla sp., Carex 
9. variae, Viola sp., Atriplex sp., Bryales gen., Sphagnum sp. ; 

_ Bo daope Briapaeno elie Maso (opm: wcTBeHHUIA, KYCTapHUKOBaA OJIb- 
a, KapJMKOBast Oepeska, CTeJIONIMecA MOMAPHbIe UBbI, BepecKOBHIe, Apuana, 


Puc. 2. [—6 — Dryas octopetala L.— aucrouxu (6X): 7 — 9 — 
Betula nana L. (s. 1.). 7 —8—.1uctouku (6 x ), 9 — kpbimatKa (16 x ); 
10—11 — Salix cf. reticulata L. — muctouxu (6x). 12 — Salix 
cf. lapponum L. — aucrouex (6X); 1/3 — Ranunculus aquatilis 
L.— maoguxk (16x). 14—/5 — Potentilla sp.— nnoguxu (16x); 
16—17/—Ericaceae gen.— mucroueK c yByx cTopou (6x) 


DaBAHUCTble paCTeHHA, a Tak2Ke 3eJleHblIe H ciarHoBble Mx. B wesom 9TO elle 
€ COBCeEM apKTHyecKad (bulopa, Tak KaK MOJOOHbIN KOMIIJIeKC CBOHCTBeHeH HbIHe 
eBePHOH OKpaHHe JIecHOH 30HbI CuOupH HM JIecoTyHApe, OHaKO B Heh Mpej- 
TaBJICHbI HM HacTOAWMe apkKTHYecKHe BHJbl. 

B TakoM BHJe MPHHATO MpeACTaBJATb TOJIbKO IieHCTOWeHOBY!O @lopy, M0- 
BJIeHHe KOTOPOM OObIMHO CBASbIBaeTCA C JIEWHHKOBOM 3N0xOl, UpHyemM CXOJHbIM 
JIM TOJIbKO aHaJIOrHYHbIM COCTaB HCKONaeMbIX *JIop CUHTaeTCA THIIMYHbIM JIA 
CMHUKOBOH 3MOXH, HU He TOJIbKO JIA CeEBeEPHbIX OKPaHH, HO TakxKe UM JIA 3Ha- 
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UMTeIbHO OOwlee IOX%KHIX palionoB, Mo Kpalo JequHKa. ApkTHYeCKas (plop. 
XOTAH elle HHIe paHee MlelicTolueHa He 3aHKCHpOBaHa MaJIeHTOMOrHyeCcK 
HeECOMHEHHO, Mpe{CTaBsIAeT COGO!O 3HAYHTEIbHO Oowlee [peBHHH SJIeMeHT COBD| 
MeHHOrTO Janata, Tak Kak IpecTaBHTeJIM ee, HbIHe aPKTOAJIbIIMHCKE 
WIM TOJbKO apKTHYecKHe — CelarHHesa, KapJIMKOBaA Oepeska, ApHayy 
OJIAPHbIe HBbI HM p.— B CaMOM paHHeM IWlelicToeHe ObIIH y2xKe IWHPOKO pa 
IIpocTpaHeHbI 10 paBHHHaM Esponbi, H CuOupv, XOTA BCIO,y OHH CONPOBOK] 
1OTCAH OObIUHbIM KOMIVJI€KCOM JIECHbIX HCKOMAeMbIX JOP, B KOTOPbIX OJHOBD 
Me€HHO yU4aCTBYIOT TaK2Ke HM BHbI HbIHe Oovlee JoxKHbIe (Salvinia), BHeeBpore: 
cxue (Brasenia), uu Boo6ule BrimMepmune (Azolla interglacialica). 

Ec MHOrHe KOMMOHEHTHI apKTHYeCKOl (bIOpbl yYaCTBOBaJIH B Mec 
weHe B HCKOMaeMbIxX (blopaxX TaexKHOrO THIa, eCTeCTBeEHHO JONYyCKaTb HX BO 
HMKHOBeHHe B He[pax ellie Oouee ApeBHeli POPbI, BIIOTh JO AaPKTOTPeTHUHO! 
B KOTOPOM, HECOMHEHHO, HMeJIHCb XOTA Obl TOJIbKO HCXOJHbI€ 3SJIEMeHTHI, I 
CJIyXKHBUIHe B ]aJIbHelillieM OCHOBOH JWId CbopMHpOBaHHA (bIOpbl apKTHYECKO! 

ApKTHuecKHe 3JIEMeHTLI B COCTaBe APKTOTPeTHYHBIX (NOP NOKa BoOOLIe F 
H3BeCTHBI, 10 Kpalineli Mepe B Mpeylesax COBpeMeHHO! JecHOl 30HbI. ITO 06% 
ACHACTCA, C OMHOM CTOPOHbI, TEM, UTO ABHO TPeTHYHIe OTJICHKCHHA CeBEPHBI 
OKpaHH MaTepHKOB elle MOUTH HE H3y4eHbI MaseoOoTaHHyecKH, a OOJIbUIMHCTE 
(bulop BbICOKHX IIMpOT, paHee CUHTABLUIHXCA TPeTHYHbIMH, Kak Tellepb ycTaHO 
JIGHO, IIPOWCXOAUT U3 OTMOMKEHHH BepXHero MeJla, TOSTOMY O cCocTaBe Maue 
TeHOBbIX (bOp HW OCOOeHHO HeEOreHOBbIX (Op STHX PaHOHOB MbI MOUTH Hue 
He 3HaemM. C Jipyroli CTOpOHbI, Te IpyNMbl pacTeHHli, KOTOpble OOpa3s0Ba/ 
OCHOBY COBPpeMeHHOM apKTHYeCKOH Clopbl, WO KpaliHeH Mepe B Mlasleoreue, eu 
He HMeJIM WIMpOKOrO pa3sBUTHA WH MOSTOMy eCTeECTBeEHHO, 4TO B HCKOTIaeMOM ce 
CTOAHHM OHH OTCyTCTBYIOT. B cpaBHeHHH C paHHeTpeTHIHOM INOXOM B MIHOME 
pa3sJIMYHA B COCTAaBe HCKOMAeMbIX (IOP MPOABJIAIOTCA yxKe Ooee OTUeTJIMB 
XOTA HCTHHHO IJIMOWeHOBbIe (Oph! HAMHOTO CulaOee H3Sy4eHbI, UEM aPKTOTP 
THuHble. []mHomenoBaa duiopa Pycckoh paBHHHbI COfeprKasa B CBOeM COCT4 
OUe€Hb MHOFO COBPeMeHHBIX BHAOB, Oyy4H OesmecHow Ha HuxKHeM JJony H 1 
ex*KHOH y KylOpnuepa, Ha Kame u B Boponexckol OOJ., XOTA B TpaBAHUCT* 
KOMIWIeKce STHX ChJIOp UMeeTCH JOCTATOUHOE KOJINYECTBO Uy K]bIX HH BbIMe 
IUMX BHJOB, NO3SBONAIOWLNX XOPOWO OTMMYATh 9TH CPJIOPbI OT MeMCTOILeHOBBI 
IIpu rocnojcTBe 6esiecHoH, a BO3MO%KHO, Jaxke HW CTeMHOM (bopbl Ha fore 
TIMOWeHe H TaexKHOH — B CpefHelt Mosoce apKTHYecKad qbulopa B cocTaR 
OJIM3KOM K COBPCMCHHOMY, BIIOJIHe BEpOATHA JIA STOO BPeMeHH B paiione CoO! 
peMeHHOM TyH{pbl WH MecoTyHyAppl. IlaneoGoTannyeckuve JaHHbIe MOKasbiBa‘w 
4TO IIJI€EHCTONeHOBbIN JaHuadpT COBPeMeHHbIX CTeMHbIX MH TaeXKHbIX palioHe 
ObIJI B SHAYMTEIbHOM CTeIeHM MOTOTOBJeH elle B MMOMeHe. Eqpa su cepepH 
okpanHbl Espa3svv mpefcTaBJasid B 9TOM OTHOIWeHHH HCKJIOUeHHE. | 

[]pu HerlocpeycTBeHHOM CcpaBHeHHH UCCeAOBaHHOM NOposbl HM cojep2xally) 
CH B HEM PaCTHTeJIbHbIX OCTATKOB C TAKOBbIMH JOAKYAPbIbCKUX OTIOReHHU K: 
Mbl 1 KyfOpuuepa (KMHebCKHe COM) He OOHAPyKeHO 3aMETHHIX OTIMUNIi BCT 
NeHM (POCCHIM3aNHH PaCcTHTeJbHOrO MaTepHasia, a TakK2xKe HB CIOXKeHHH CaMh 
mopog. Bo scex oOpasnax BeTOUKH ObIJIM OMMHAKOBO CIJIIOCHYTHI, TeMH( 
KOPH4HeBOrO WBeTa, JIMCTOUKNY — OypbIMH, MOUTH YePHbIMH, CeMeHa — KOp¥! 
HeBbIMH, CHJIbHO BbIBeETPeJIbIMH (HO He HoTepTbiMuv). Pactutembubie OcTaTKH |} 
OTJOXKeHHH PaHHero TMlelicroueHa OObIMHO GOoJIee CBeTIO OKpPallieHbI H MeHE 
CIJINOCHYTHI. 

YuHTbIBaA [MareHes OcaKOB, CTeMeHb POCCHM3aLMM pacTHTeMbHOrO MaTept 
aula, reomop*osiornueckne OcoGeHHOCTH palioHa H OOUIHe MaleodIopucTHyecKy 
cooOpaxKeHuAl, MOXKHO JONYCKaTb, UTO OMMCAHHbIe HAMM OTIOXKeHUA MU UCKOTIAl 
Maa :lopa CKOpee BCerO ABMAIOTCA MIMOMeCHOBLIMH. TaK KaK IIMOIMeHOBBIe 01 
JIOMKCHHA 37eCb 3asleraijoT Ha He J[PeBHeH JOHHbI, MOXHO 3aKJIOUHTb, UT 
(bOpMHPOBaHHe STOH JONHHbI NPOMCXOAMIO Ha MpOTs*KeHHU BCcero TPeTHYHOL 
llepHofla W 3aKOHYHNOCh JO MIMOWeHa. 

Botannyeckui wucruTyt Akagzemun nayK CCCP rn Ilocrynuao 

Wncrutyr reoJIorHu APKTHKH 19 V 1956 
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Hoxraage Akayemunu nayx CCCP 
1956. Tom 110, N3 


IAJEOHTOJOLH fA 


nN. A. NOMOB 


MIbWIbUA TRAPA L. B TPETHYUHbIX OTJIOKEHHAX 
EHHCEHCKOFO KPADKA 


(1Tpedcmaeaexo axademuxom B. H. Cyxaueeoim 19 V 1956) 


~B osmMroteH-MHOWeHOBBIX OTJO2%KeHHAX OembcKOH cBuTH! [I] puanrapcKoli 
cTH Enucelickoro Kps2Ka, OTKPbITOH H OMHCaHHOL B 1951 r. K. B. Boroneno- 
im (,°), Ha rayOuHe 116—45 Mm Oplula pBcTpeyeHa B 3HaUHTebHOM 
JIMYeCTBE IblJIbIla THa Onagraceae *. 

_B kepnax H3 MbIJIbIeHOCHBIX CJIOeB CpeQH OTMeYaTKOB M OCTATKOB pacTeHHi 
VW. Bapanos (*) onpeyenun dopmy Trapa bispinosa Roxe u spies HO- 
m Buy T. Bogolepovii Baranov., a B. H. Bacunpes (*) Bpiqemum ete yBa 
BbIX Bujja: Trapa Baranovii V. Vassil. u Trapa praerossica V. Vassil. 
Ilpvnumaa Bo BHHMaHHe STH HaXOJKU, O3ePpHO-GOJOTHbIH UH JeIbTOBHIHbIi 
paxtep (pauwi OeJIbCKOM CBHTbI, CIMOPOBO-IIbNWIbUeBOH CHeKTp 3TOH MocJes- 

H, OTpaxKaroulul OONMK Typralickoro Jleca, YAHTbIBad CBOeOcOpa3sHe HalijeH- 
Mi MbIJIbIbI, HMeIOWeli YepTbI cem. Onagraceae, a Takxe OnONOrMIO pacTeHHii 
ro ceMelicTBa, HY2XHO ObIJIO HeH3BeCTHYIO IbWIbUY MPH3HaTb 3a MbWIbILy 
apa. 

B pe3yJbTaTe H3yYeHHA HM MpOMepa HECKOJIbKHX COTEH MbIWIbIeBbIX 3epeH** 

‘010 cocTaBJIeHa CBOJ[Ka H€KOTOPbIX HX XapaKTepHbIxX yepT (cM. puc. 1). 
Cpeyqu mpeyctaBjieHHpix Ha puc. | THNOB Trapa ecTb dbopma (12), noxoxasn 
| TLTBLLeBOe 3epHo Trapa natans L. I[Ipupegenupie E. II. Botnoson u 
_M. Tlokposcxoi pucynku Mpiwibupl Trapa ((°), Tao. 2, puc. 2 u 3) 43 MH- 
eCHOBbIX OTJOKeHHH Typralickol BlajMHbl HJeCHTHYHbI MOMM PHcCyHKaM 21 
13 (cm. puc. 1, 2/, 18). [Ibinbua, Haigennaa E. JJ. 3aknuncko B ownro- 
HOBBIX cIOAX [JapsogapcKoro IIpuuprpups (*), puc. 31, Tadn. IV), anano- 
qHa Mbliblle, H300paxKeHHoK y D. Tuprapta nog ua3sBanHem Poll. oculus 
ctis ((7), Ta6a. VII, puc. 1) 43 HuxKHero ONMroleHa TepMaHuy, H Mblible, 3a- 
coBaHHoli y Meus (puc. 1,/). PopMbi MbWIbibl Trapa 43 TpeTH4HbIxX OTIIOKe- 
% Sanagquon Cu6upu ((1°), puc. 2—a, 6, B, T, 0, €, %) HMeIOT CBOMX aHaJo- 
B cpeqH MOuX pucyHKos, JluTepaTypHbIX JaHHbIX JIA HeHTHPUKAUMH TbLWIb- 
1 Trapa, 4 BooOule 06 HCKOMaeMOM MbIIbUe BOAHOrO Opexa, HemHoro. B 
MMTaIbHOM Tpyye MO MblWIbieBoMy aHausy (**) NpHBeseHa OOCTOATebHaA 
pakTepHcTHKa [bIIbUbI Cem. Onagraceae, HO poy Trapa TombkO ynomAHYyT 
TeKCTE. 
H. J. Mueguumpunu (1°) npHBoxuT HeCKOJIbKO PHCYHKOB HCKONaeMoli 
[blibl Trapa, pHCyHKH M OMMCaHHe MbIJIbIbl COBpeMeHHOrO Bua Trapa ast- 
chanica (Fler.) Vinter. A. A. Jlapumes (*4) ormeyaeT npHcyTCTBHe MbIJIbIbI 
oOpasuax OJIMFOIMeH-MHOIMeHOBbIX JIMTHHTOB SarlayHoH CuOupu. Bpem ) 
youaeT B CIMOPOBO-IbIIbUeBbIC CIeCKTPbl H3 Me2KJICMHMKOBbIX OTJOMKeHHH 
JIbIUH bby BOAAHOrO opexa. Ec foOaBuTb padoTb! OpyTMana (°°) u 
copcoua (18), TO 9THM HcYepMbIBaeTCH H3BeCTHAA MHEe JIHMTepaTypa NO HCKO- 
emoii mMbiuibie Trapa. 


* TIpunoury Oarogapuocrp E. J, Sakaunckol 3a KOHCYJIbTauH. 
** B poycuere H 3apHcoBKe MbIIbIIbI MpHHuMas yuactue I. K. Konzpares. 
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Puc. 1. J — tun Poll. oculus noctis, Huaxuuii ommrouen Tepmanuu (21); 2 — run Onagraceae,| 
yeranckas CBura, IlaBogapcKoe Ilpuuprbilie, auxKHuit ourouen; no (°). 7, 8, 9, 10, 11 — runbl 
Trapa sp. sp. 43 BepXHeMeJOBbIX H TPeTHYHBIX OTOKeHHI Sananuolt CuOupy; no (5). 18, 21 — 
Tub! Trapa sp.sp. 13 MuoueHa Tpyralickoit Bnaguner; no (5).14, 17—Tun HEOMNPeeJICHHOHM MbIVIbIBI 
43 osMroueHa IIpumopcxoro Kpag; m0 (1°). 3, 4, 5, 6, 15, 16, 18, 19, 20, 22— 31 Tunbi Trapa sp. 
Sp. H3 TpeTHYHbIX OTIOKeHH EnucelcKoro Kpsxa. 12 — tun Trapa natans L.; mo (2°), YBewu- 

yueHHe ~ 750 x 


an 
iS 


B oTioxkeHHAX OedbCKOM CBUTbI eEQMHMUHDIE SePHa TIbWIbILI BOAAHOTO Opexa 
lOABIAIOTCA (paccMaTpuBaA paspes CHU3y BBepX) B MpoOax u3 MpocsoeB BbI- 
OKOAMCHEPCHbIX TMH Ha riyOuHe 116 M cpequ 6yporo rymycoBoro yrus, MOj- 
THJAe€MOPO CJIOCEM TOHKHX CepbiX TJIHH. 

Uepeqopanve cloeB rAWH M yr HaGwlofaeTca Ha MpoTsx%KeHHM MHOTUX 
‘eTpos. [Ipocioliku TiWHbI, BHM38y y3KHe HM peje, Bbillie M0 paspesy craHo- 
ATCA BC€ WIMpe, BCTpeuaiorcs uallle H, HAKOHEL, NepeXOAAT B MHOFOMeTPOByIO 
OJIMLY BbICOKOJMCHepCHbIX , PHAPOCJIOMHCTHIX, KAOJIMHUTOBBIX, OeliJesIHTOBBIX, 
eporo, CHHero M KOpH4uHeBOrO UWBeTa TINH C BHBHAaHHTaMH M cugeputamu. B 
TOM TOME WH BCTpeyaeTCA OCHOBHAA MaCCa IIBIJIbUbI BOAAHOFO Opexa. Tak, B 
Opasne No 45 yuteno 137 3epen Trapa (29%), a B o6pasne Ne 53, coorpercTBeH- 
10, 168 3epeH (44%), 

Tloclequuit ropH30HT, rye BCTpeyaeTcA eAMHNYHO MblIbUa BOAAHOFO Opexa, 
aCNOIOHKeH Ha rayOuHe 45 M. B Bpimedexallux clOAX — YePHbIX, yIuHCTHIX, 
3 OCHOBHOM OelijeJIJIMTOBBIX C THMICOM H CHJepHTOM riwHax, CHHeBaTOrO OTTeH- 
(a — IIblJIbubl Trapa yoxe Her. 

B nepvoy mpowpeTaHuaA BOAAHOrO Opexa Ha TeppuTopun Enuceticxoro Kps- 
Ka MOIIHbI€E BOJHbIe MOTOKH MejWICHHO TpoTekaJIM MO CulerKa BCXOJIMJeHHOH 
JABHHHE, MopocwieH secoM Typralickoro Tuna. 

Tloroku Bob! 3aMeqANH cBOl Ger, OOpa3sya WWHpPOKHe 3aTOHbI, 3aBOAH, 03e- 
a, OCAK]aIH Ha JHE B BHJe Hla B3BELICHHbIe MHHepaJIbHble HW OpraHuuyeckHe 
[aCTHUbI. OOWIMPHbIe BOAHbIC NPOCTPaHCTBAa C MeJVICHHBIM TeYeHHeM, HO c HJla- 
MM, OOraTbIMH OpraHHueCKHMH BeleCTBaMH, MATKHH YMepeHHbIil KJIMMAaT CO3- 
(aJIM MIpeANOcbWIKH JIA OOWIbHOTO OOMTAHHA MHOTHX BHJOB BOAAHOFO Opexa. 

B OcHOBaHHH OesIbCKOM CBUTbI B MwiacTax 6yporo ryMycoBoro yrvid HB HOL- 
THIa}OWHX HX PIWHaX Mblibla Trapa He oOOHapyxxeHa. B 6OKCHTOHOCHBIX OT- 
[OKECHHAX U3 PasJIHUHbIX MecT EHMCelCKOrO KpsxKa BO3pacTa JaH-90NeH (?)(4) 
[bIJIbIla BOJAHOTO Opexa BCTpeyeHa eMHHUHO. 

B HH2KHEMHOIeHOBbIX OTJOKeHHAX TypralicKol BiagquHbI OTMeyeHO Jo 6% 
IblJIbub! Trapa (°). Ilo qanupm E. JI. 3akmunckon (°), B cpeqHeOHrOleHOBbIXx 
TIOMKeHAX YTIHH U3 paliona [laBnogapcKoro [Jpuuptpmupsa mpiwibya Onagra- 
eae BCTpedvaeTca B KosIMYecTBe Jo 3%. VM B HacTosulee Bpema Trapa sibirica 
‘leroy pacmpocTpaHeHa Mo cTapvilaM u THXMM 3aBoysM OaccetHa Uptpima — 
KOO YcTb-Kamenoropcka, Pr. 3aiicaH Hu B Apyrux mectax (7°). 

HeonpejyesieHHy!0 MblJIblly, HalieHHy!lo rpynnok ucceqopaTesehH B OJHrO- 
(EHOBbIX OTJOKeHHAX TIpumopcKoro Kpas ((7°), puc. 12, 17), HyxKHO CUHTAaTD 
IbIbUOH Trapa. OTo Mo_TBepxaeTcA CXOACTBOM PHCYHKOB 9TOM IIbIWIbIbI C 
ionm (puc. 1, 1/4, 17), cMOpOBO-MIbIJIbUeBbIM CIIEKTPOM, B IleJIOM OTPa2KalollHM 
HApodusibyple (opMallHH, MHOTOUHCJICHHBIMH HaxXOJKaMH B 39TOM palone HC- 
comaeMbIx Trapa, Kak, Hampumep, Trapa pseudopomellii V. Vassil. u Trapa 
Cozlovii Kryst. (*) a cyliecTBOBaHveM 3jecb HM NO ce JeHb MHOrHX BHAOB 
OMAHOTO Opexa. 

B. UW. Bapanop (+), wuTapya padotb! monorpada cem. Hydrocaryaceae 
Qaiman B. H. Bacuspepa (*), oOTMedaeT 3HAYHMOCTb OCTATKOB Trapa kak py- 
OBOJAULUX HCKOMAeMbIX JIA TPeTHUHbIX OTJOMKEHHH. 

Coo6mectsa Ginkgo, Fagus, Castanea, Liquidambar u Trapa, lo MHeHHIO 
\. H. Kpumrodosuya (74), B Eppone ompejyesieHHo yKa3biBalol, Ha MHOMeH, a 
; CHOupu u ApkTuke — Ha OJIMTOWeH M ake ZOleH. 

Bosiee Toro, no A. H. Kpumtodosnuy (4,1) Tp pasHoBuAHOcTH Trapa 
‘apakTepH3yloT BepXHHe, CpeqHHe H HWXKHHe MJlacTbl BepxXHefylckKou yruie- 
(OCHOM CBHTbI O-Ba CaxaJiHHa. 

IIpupeyeHHple MO0%*KeHUA O CTpaTHrpaduyeckoh SHaYHMOCTH MCKONAaeMbIXx 
CTaTKOB Trapa elle B 6ouIbuleH Mepe OTHOCATCA K MCKOMaeMOl bible BOs- 
(Oro Opexa, MOCKOJbKY HCKOMaeMas MbiIbia Trapa uMeeT, NOBHAUMOMY, Oovee 
uMpoOKoe pacmpocTpaHeHve B TOJMaX 3eM/IH, 4eEM ApyrHe “wacTH pacTeHHA. 
Ipu STOM, eCJIM MObI, JIMCTbA HIM CTeONM BOAAHOFO Opexa MOTYT OTHOCHTbCA 
eucHHeM BOJbI JasieKO OT MaTePHHCKOFO PacTeHHA, MblJIbia BOAHOrO Opexa 
axopousetca in situ, ufo uMeeT OombUCe 3HaYeHHe A cTpaTurpadun (2): 
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Mectoo6uTaHve BO,AHOrO Opexa — OacceliHbI C MpecHOH cTosyeli WIM MejVIeH: 
HO TeKylleH BOOM: O3epa, THXHe 3aBOH, JIMM@Hbl, CTAPHI[bl, eJIbTbI peK 
Ha jjpe 3THX BOJOeCMOB HAKOIJAeTCH HI, OoraTblit OpraHHyecKHM BeLLeCTBOM 
(HHcTbIe TuIHHbI) H cocdbopoM (BHBHaHHTHI). 

IIpHypoueHHOCTb OTJIOKeHHH MbWIbIUbI BOAAHOTO Opexa K BepXHEMCJIOBbIM 
HW KalHOSOlCKHM OTJIOXKCHHAM WH HaXOJKH ee Ha OOIUMPHbIX TeppuTopHAx Epspa- 
3uH WH AMepHKH MOYepKABalOT BaXKHOCTb MblWIbubl Trapa Jia wesen cTpatu- 
rpaduv HW laseoreorpapun. 


Kpacuoaspckoe Iloctymua10 
reojormueckoe yipaBseHue 20 III 1956 
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HATOOLHA 


B. A. AJIEKCAHJIPOB u H. H. APPOHET 


AXEHOSHHTPH®OC®AT BbI3SbIBAET JIBHOKEHHE PECHHYEK 
MEPUATEJIBHOrO SNUTEJIMA, YBHTOrO YTJIMWEPAHOBOM 
SKCTPAKUMEM («KJIETOUHAS MOJIEJIb») 


(ITpedcmasaeno axademuxom E. H. Iasaoecxum 25 VII 1956) 


B HacToslllee BpeMA H3yYeHHe B3aHMOJeHCTBUA COKPATHTeIbHBIX OeKOB C 
HOSHHTpudochatom (AT®) BprxoquT JaseKo 3a Mpeferbi mpobsembl coKpa- 
HHA MbIlueuHOrO BOJOKHAa. IlocremeHHO HakalMMBalOTCA BCe HOBbIe H HOBbIC 
<Thl, HACTOHYHBO YKPENVJIAIOWLWe MbICJIb O TOM, YTO B OCHOBE pasHooOpasHbix 
IM JBYXKEHHA MH COKPalleHHs MpOTOMMAa3Mbl Y MbIIWJeUHbIX H HeMbIMWedHBIX 
TOK COBEPIWIeCHHO Pa3JIHYHOH NpHpOAbl NeKaT MPpHHUWMHaNbHO CXOJHbIe 
XHMUYeECKHe MeXaHH3MbI. Ja JoKa3aTeMbCTBa MpaBHJIbHOCTH 93TOFO NMoOVO- 
Hud OO/bWIoe 3HaYeHHe MMerIoT padoTn BeOepa u ero coTpyqHHka TodmanH- 
OIMHra MO MOMyYeHHIO TaK Ha3bIBAeMbIX KJICTOUHbIX MOsesIeH. Kak u3BecT- 
— Cent-J>xKuopypu (+) noKa3as, YTO MbBIINeUHbIe BOJOKHa, Y KOTOPbIX Ha 
TOMy P9KCTParupoBanbl 50% rIMWepHHOM KPHCTaMIOUAbI UH OOMbIUIAA YaCTb BO- 
YACTBOPUMBIX OeJIKOB, COXPAHAIOT AKTOMHO3HH B HATHBHOM COCTOAHHH HU OT- 
[aloT cOKpalleHweM Ha UpHOaBiuenue AT®. Orn no cyulecTBy mepTBble 
eapaTbl yCJIOBHO Obl Ha3BaHbl MbIIMeYHbIMH MOfeaAMH. BeG6ep (?,%), Pocp- 
u-Bepsuur (4,°) u Iloptuenp (°) o6napyxusn, uTo PuOpob6actThl, ITUTeEMHAb- 
€ KJeTKH HW KJIeTKH OMyxXOJel B yCJIOBUAX KYJIDTYPbI TKAHM Mocse 9KCTPak- 
WM PaCTBOpOM ruiMuepuHa Ha xoO_y pearupyroT Ha npHOaBsenHe AT® co- 
allieHHeM TAK Ke, KaK H MbIIeuvHbIe MOfemH. Take UpenapaTbl nowyansu 
3BaHve KJIeETOUHBIX MOJleselt. 

| 2ru dbakTh HaXOMATCA B XOPOUIEM COOTBETCTBHH C JaHHbIMH, KOTOPbIe 
Ka3bIBal0T, UTO 2KMBbIC COCAMHUTCbHOTKAaHHbIe KIETKH CHOCOOHBI OTBEYATH 
‘JeHCTBHA pa3JIMUHbIX areHTOB COKpalleHHAMH, COBePINeHHO CXOJHbIMH C 
(UCUHBIMH KOHTpaktTypamn (*). 

B ompiraxX C MBbIJICUHbIMM WH KJIETOUHBIMA MOJeJIAMHM Toy jelicrBuem AT® 
OMCXOJUT JIMUIb AKT coKpatleHua. Paccna6menue He HacTyMaeT HH B MPHcyT- 
sau AT®, uu mocse ero yqaseHua. OfnaKko, ecm mocae oTmbIBKH AT® me- 
4WUeCKH PaCTAHYTb MBIINeYHYIO MOJeb JO HCXOQHOM JIHHbI, TO OHA OKA3BI- 
2TCAH CHOCOOHOH BHOBb COKpaTHTbCcA MpH upHOaBnenuu AT® (§). Ha xuserou- 
X MOJleIAxX OCYINeCTBUTbh MexaHHueckoe pacTaxKeHve TPyAHO, OHAaKO paccuia- 
2HHe KJIETOK-MOJeuel, COKPaTHBIUUXcA NOX AelicrBuem AT®, MOXHO NO y4aHTb, 
wOaprad camupran unu daxtop Mapmw-Bexgana (?). Mocae storo KeTKH- 
jeu upu nomouyy AT® moryrT ObITh BHOBb NPHBeJeHbI B COKpallleHHOe CO- 
AHHE. 

-B 1955 r. Tocbwan-Bepaunr (°) Hatem oObeKT, MOJeb KOTOporo B Oj- 
Mu TOM 2Ke pactBope, cosepxaniem AT®, copepmana nomHEI padourit WHK.N. 
ePpMATOSOH Ab Pa3IHYHIX KUBOTHIX, IKCTParMpoBaHHble BOHO-rIHWepHHOBO- 
I€BbIM PaCTBOPOM, B IpucytcrBu” AT® npousBoqusan ObICTpLIe PHTMHYeCKHe 
DKEHHA XBOCTAMH, @ MOfJeTH TpuNaHOs0M — BoNHOOOpasHble ABHXKeEHUA 
(yup yiolluMu MemMOpanamu. 
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B wactosileli paOoTe MbI OMMCbIBaeM IIPHHIMNHa/IbHO CXOHbIe ABJIeHHA 
MOJ[e@JIH KJIETOK MeDIaTeJIbHOrO SMHTeIMA. 

Metoguxa. T[lpuroroprsnuch caefyrouyve pactBopp. 1) OKCTP are 
pyroumuii pacrsop (QP): 45% ranuepux, 012 M KCl, 0,01 M qocatunii 6y 
pep pH ~7. 2) PaOounit pactsop (PP): 0,12 M KCl, 0,005 M NgCle, 0,01 4 
(bocibatupili 6ypep pH ~7. 3) Pacrsop AT®: ayenosuutpuoctopHas KUCJOT 
mpouspogctBa WiBpanopcKoro MACOKOMOMHAaTa Tocsle pacTBOpeHHA HeuTpaJeE 
30Balacb 0,1 # NaOH u mpuroropassmacb Ha pactBope PP oOblHO B KOHWeHTpé 
uuu 5-10°°M. 

Y asryuwex Rana temporarianu R. ridibunda orcenapoBbisaacb CJM3HCTa 
o6o0-104uKa HeOa HW Hapesaiacb OPpHTBOH Ha MaJIeCHbKHe KyYCOUKH; KyCOUKH TOME 
Walch B OXJaKJeHHbIM Jo 0° OP u coxpanAsNcb B petpwxepaTope IIpH Te 
nepatype or +3 yo +5°. Uepes HecKombko AHeli OP noctenenno (B TeveHHe 10-- 
15 muy.) 3amMeHsica oxsiaxyjeHHbIM PP. Ilocne 9Toro KycOUKH K#aHCb 
TIpeMeTHOe CTeKIO, HAKPbIBAJIHCb NOKPOBHbIM CTCKJIOM H PaCCMaTPHBaJHcb NGI 
MuKpockorioM. Ilocme HeCKOJIbBKHX HEH XPaHeHHA B XONCAHOM OP ciMsucTa 
OKa3bIBalaCb CHJIbHO MallepHpOBaHHOH. CrIOMHOM SNMTeMaJIbHbIM MOKpG 
COXpaHAJICA JIMWb HEOONbLIUHMH yuacTKamu. Bokpyr Kycouka B CrycTke Cua 
HAXOMTCA MHOTO H30JIMpOBaHHbIX MepllaTeJIbHbIX H CJIMB3HCTbIX OOKAJIOBH]Hbb 
KeTOK. PecHHUKH OOJIbINMHCTBA MeplaTeJIbHbIX KJIETOK XOPOWIO COXpaHeHky 
Y psa KleTOK YacTb pecHHyeK, a HHOraH Bee, OTCyTCTByI01. Bokpyr nuaBad 
OoNbOe UHCO H30MpOBaHHbIX pecHHueK. B (da30B0-KOHTpaCTHOM,. aHO! 
TpaJJbHOM HJIH TEMHOTMOJIbBHOM MHKPOCcKOoNe YeETKO BHAHO, YTO MHOPHe U30/MpE 
BaHHble Pe€CHHUKH HMeIOT Y OCHOBaHHA B3yTHe — Oa3sabHoe Tebue. Huxé 
KHX TIpH3HaKOB JBMKeHUA pecHuuek Het. IluTonmasMa MeplaTebHbIX KJeTO! 
HW HX Apa koaryJIMpOBaHb!, OKOO Aep YacTo BAAHbI 1—2 KpynHble BakyOVJii} 
Bo MHOrHX CJIy4YaAX H3 KJIETOK BbINAYHBAIOTCA OHH WH Ba peskO KOHTYPps 
POBaHHbIxX Iy3bIps C KHAKHM COjlepxXUMbIM. OHH MOryT JOCTHTaTb pasmep 
camo KuJicTKH. B OoubUIOM KOJIHUeCTBe Ha NpenapaTe HMeIOTCH YaCTH paso} 
B@HHbIX KJICTOK, AllMKaJIbHble YaCTH KJIETOK C PCCHHUHBIM anmapaToM HIM Ny 
KM pecHHyek C KyCKaMH CBepHyBulelica WHTONMAa3sMbI. [Ip oKkpacKe Takoro mp 
mlapata 0,025% pacTBopoM HeliTpambHoro KpacHoro Ha PP wHTeHCHBHO OKP 
MBAaIOTCA Apa HW Oonee cma6o WuToMa3zma. 

Takum 00pa30M. BH Wpenapata He OCTAaBJIHeT COMHEHHA B TOM, YTO KuIeT 
yOuTbI HW MpoTorsas Ma HX rsry6oKo u3meHena. VM Bot, ecuu MOA NOKpOBHOe CcTeKR 
TakOro IipenapatTa NON ycTuTb Katto pacTBopa AT® B konlenTpamuH 5: 10-2 
TO Yepe3 HECKOJIbKO CeKYH]| HENOABHXKHbIe JO ITOTO PeCHHYKH Bpyr NpHxoys 
B BUXKeCHHe HW HAYMHAIOT 9HEPrHuHO MepuaTb. MepiaioT pecHHYKH B yee: 
IHX OCTaTKaX TwacTa, y H30/MPOBaHHbIX KJICTOK, Y OOPbIBKOB KJIeTOK C pei 
HHYKaMH, MeplaloT OTeMBUIHeECA MyuKH peCHHYeK UH, HAKOHEL, OTACbHE 
PeCHHYUKH C Oa3a/IbHbIMH TenbuamMu. Hapsapy c 9THM BCTpeyaIoTCA KJeETKH UH OF 
PbIBKH KJIeTOK, PCCHHYKM KOTOPHIX OCTAIOTCA HeENOABHXKHHI. Jina HaOmr0,eHH 
MeplaHHA YROOHO MOMElaTb NO NOKPOBHOe CTeKJO cocKO6 ¢ MoBepxHOct 
CHM3UCTOH OOOJOUKH 9KCTParHpoBaHHOorO kycouKa. Tem MepllaHus y pasHbl 
KJI€TOK HEOJMHAKOB, HO OU€Hb YACTO OH HE HHKE, YM Y 2KHBOFO MepllaTeJIbHOL 
SMMTeIMA. CyllecTBeHHOe OTIMUNE [BIOKeHHA PeCHHYeK MOJEMM MeplaTeEHO 
SMMTeHA OT [BYXKCHHA B XMBOH TKAHH COCTOHT, OMHAKO, B TOM, 4TO y MOJese 
NOMHOCTbIO HapylleHa KOOPAMHALMA Up coKpallleHuaAx pecHuyeKk. B ocTaTKa 
MiacTa HHKOrga He HaOMOMalOTCA perymApHo GOerymlue BOHbI on ame 
XapakTepHble [Jit 2XKMBOPO SMNTeEMMA. OTCYTCTByeT HOPMaJIbHaH anes 
MB Mpejesax Kako KleTKH. Kapruna MepiaHua y OTJ@IbHBIX KJICTOK BeCb 
MHOrooépasHa. Moxkno HaOmioqaTb cue_yioulve THMbl Mepianusa: 1) Bee pec 
HHUKH laHHOM -KJleTKM CHHXPOHHO cruOalorca M pasruOaloTcs; pecHHUHBl 
annapatT padoraer, kak Mera. 2) Knerka necer 2 nam 3 rpynnbl CHHXpouH 
ABMPaloulMxCA PeCHHYeK; COPIaCOBaHHOCTH MexK]y rpynlamMuv HeT, H Temn U 
MepllaHHA MOxeT OpiTb pasmueH. 3) Her cormacoBannocru Mexyy enxKeHHe 
OTHCJIbHbIX PCCHHYCK, H Karkad HaxOUTCHA B cBOeli cbase MeprlaHun. 4) Pab 
TaeT JIMIUb YaACTb PCCHHYEK, OCTAJIbHbIe HEMOABHKHLI; HHOra MepllaeT u3 BCE 
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eCHHYeEK KJCTKH JIMIb OfHa HH Be. Uepes HeKOTOPOoe BpeMHA Tiocme Wau 
\1T® mepuanne 3amequaetTcs u 3aTem Mpekpataetca. Tlog_peyenne nox MOKpOB- 
joe CTeKIO HOBOY TopuMH AT® Bo3g06HoBJAeT MeplaTebHOe JBM KEHHE. 
IIpH KOMHaTHOH TemnepaType Takoll npenapaT MoxeT paOoTaTb B TeueHHe 
Bt ac. C TeyveHHeM BpeMeHH XpaHeHHa KycouKoB B OP npu TeMilepaType 
—S° uicic pecnnyeK, pearnpyomux na AT®, cummxaetcsn, ofHakO Ham yya- 
alOCb MOJLyYaTb MepllaHHe Ha KycouKax 3-HeyeIbHOH aBHOCTH. 
MunvMaIbHad KonWeHTpayua AT®, cnoco6nas BbIsBaTb MepuaHHe MOseuIH, 
KUT B Ipemetax 2,5-10-°—5-10°4M. Ipu konuentpanuax AT®, ne namuoro 
[PEBbIAIOMIHX MOPOTOBble, M¢plael JMWb HEOOMbINOH MpPOLMeHT KJIeTOK, TIpH- 
€M TeMII HX MeplaHHA O4YeHb HH30K. C MOBbILeHHeM KOHWeHTpauuH AT® Temn 
leplaHHA WM MPOWeHT MeplatolHxX KJeTOK BOspacTaeT, HO MOcNeqHHH He Joc- 
uraeT 100% , ake IIpH ONTHMAMbHBIX KOHMeH! patuax ATO (1-1073—1- 102M). 
Ip BcexX KOHWeHTPaWHAX TeMM MeplaHuA y pasHbix KleTOK HeogMHaKos. IIpu 
OHWeHTpanuAx AT®, npeppiuaroujux 2,5—5-10 °M, mepuanua ne mporcxo- 
HT BOBCe, a B HECKOJIbKO Ooee caObIxX PacTBOpax Ppe3KO CHHMKAeTCA aMIVIHs 
ya MeplaTesbHOrO [BHxKeHHA. OTcyTcTBHe aPPekTa B BbICOKHX KOHIeHTpa- 
uax AT®, Ha3BaHHbIX CBepX-ONTHMAJbHBIMH, OMMCaHO HM WIA MbIIUCUHBIX H 
Ji KJICTOUHBIX MOJeJIeH; Mbl CKJIOHHbI YCMaTPHBaTb B HEM NpOABseHNe Hecie- 
muyeckoro Nor pexkyarollero JelicTBuA BbICOKUX KOHWeHTpanuh ATO. B nonp- 
Y 9TOrO TOBOPHT CJeyIoluH *akT: eCJIH Ha MOJ[€Nb MOMCHCTBOBATb PacTBO- 
om AT® B cBepxonTHMaJIbHOM KOHUCHTpalu B TeUeHHe HeCKOJIbKHX MHHY?, 
9 MipelapaT nocue STOO OKa3sbIBaerCA HECMOCOOHBIM K MepuaHuio. B onrHMasb- 
i: KoHWeHTpanHax AT® Ha MOjesIAX, Y KOTOPbIX CNOCOOHOCTb K MepllaHHto 
cMaOeHa JJIMTeIbHbIM XpaHeHHeM B OP, cBepXONTHMaJbHbIM a2ddekT JOcTU- 
eTcH TIpH Ooslee HH3KHX KOHWeHTpauuAx ATO. Ilo mepe yanuHeHHA cpoKa 
aHeHua B OP Ha xoOOJy NOBHIMIAeTCH YYBCTBHTCJIbHOCTb MOJeJIH H K MOBpex- 
OWeMYy JelicTButIO HarpeBa. Kycouku u3 OP nepesoyusucb B PP, a 3aTemM B 
Pc 5-10 9M AT®. B stom pactBope oHH NporpeBaHcb B TeyeHve 5 MHH. 

M pa3HbIx TemlepatTypax. Oynoyuesupie Moyen R. temporaria NoHOCTbIO 
eKpallavIz MepwaHve upu 39,9°, 3-qHeBHbIe mpH 38,9°, a 6-qHeBHBIe mpH 
5,7°. VWutepecuo, uto y R. ridibunda, apeam KoTopoH pacnooxKeH loxmKHee 
KJI€TKH KOTOPOM B 2%KHBOM COCTOAHMM TenwoycTohunBee KJleTOK R. tempora- 
a (10—12), 6Oomee TennoycTOHYMBbl WH MOJeJH MeplaTebHOTO SMUTeIHA. 
K, y OWHOQHeEBHOH Mojenu R. ridibunda 5-munyTHbi HarpeB Mpekpaliaer 
spuanve pH 44,0°, nocme 3-7HeBHOrO xpaHeHHa B OP npn 42,7° u nocue 6- 
eBHOrO XpaHenua mpu 41,0°. Hecomuenno, 4To OOHapyXeHHaA HAMM pa3sHHia 
elOYCTOMYMBOCTH COKPaTHTeJIbHEIX OeKOB R. temporaria u R. ridibunda 
MCT AJlaIITHBHOe 3HA4eHHe M CBAZAHA C Pa3sJIHYHAMH TeMMepaTYPHbIX yCJIOBU 
WIECTBOBaHHA 3THX JBYX BHOB JATYLWKH. 

OnbITEI Ha MOJyYeHHBIX MOJeJIAX MePplaTeJIbHOrO SIIMTeEAMA MOKasbIBaivr, 
O H B OCHOBe JBH2KCHHA PCCHHYEK JIEKUT CHCTeEMA, AHAIOPMYHaA AKTOMUOSHHY 
TWCUHbIX BOJIOKOH HM MOJOOHO eMYy HCHIOJIb3ylollad B KayecTBe OHOpPa 3Hep- 
u AT®. [Iupodocdhart u ranywepodociaT HaTpHA, HCIbITaHHbIe B IWMpOKOM 
lanazoHe KoHUeHTpauni oT 1-104 go 1-10°* M He CHOCOOHbI 3aMeHHTb AT® 
ee cielHpuyeCcKOH pomM M MepllaHH MOjeH He BbISbIBaIOT. B yemM cocTONT 
AaHH3M, OG6eCHeYMBaIOWIM CMOCOOHOCTh pecHHYeK, XBOCTOB ClepMaTO3OH OB 
YHYJIMp yiolwuxX MeMOpaH TpHMaHOSOM B MePTBbIX MOJeJIbUbIX MperapaTax 
epllaTb B OfHOM uM TOM xe pacTBope AT® Becb paOounlt WHKJI COKpallleHHA 
DaccaOmeHua, OCTaeTca NoKa 3araqKouH. He3saBucumo OT 9TOro, MOJeb Mep- 
TeJIbHOrO snuTeMA, y KOTOpO AT® BbisbiBaeT HeIIpepbIBHy!0 J[eATCJIbHOCTS, 
4@ O/[HOKPaTHbIi AKT COKpallleHHA, OKa3bIBAeTCA MCKJIIOUMTEbHO yOOHbIM 
5eKTOM [IX PaSHOCTOPOHHerO M3y4¥eHHA COKpaTHTebHOrO cy6cTpata, «oT- 
SNapUpOBaHHOTO» M3 CJIOKHOM CHCTeMbI XHUBOM KJICTKH. 
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He TOJbKO H3 MeplaTeJIbHOrO STIMTEIMA JAPYIWeK, HO TaKxKe U3 CJIM3HCTOH HeOa 
abn Bufo bufo u Tpaxel OenoH KpbICcbl H KpOJHKA. 


Jla6oparopua wuronorHu Soomormueckoro MHCTHTYTAa Ilocrynuic | 
Akamemun Hayk CCCP 18 VII 1956 
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Aoknage Akayemuu nayx CCCP 
1956. Tom 110, Ne 3 


HHTOAOFH A 


H. A. BOTOMOJIOBA 


HYKJIEHHOBbIE KHCJIOTbI B OBOFEHE3E HW OMMJIOMOTBOPEHUU 
| NEYVEHOYHOPO COCAJIbUIMKA (FASCIOLA HEPATICA L.) 


(ITpedcmasaeno axademuxom E. H. [aeaoecxum 22 V 1956) 


Ilo qaHHbIM pxya ucciejoBateneli (14) OHO u3 BaxkHetwux dyHKuMi Hy- 
KJICHHOBbIX KHCJIOT ABJINeTCA yuacTHe B CHHTese Seika. Tlomyuenbl MHOrouHc- 
J@HHbIC [OKa3aTeIbCTBa 3AKOHOMEPHBIX H3MCHEHHH COfepxXaHHA HYKJICMHOBDIX 
KHCJIOT B XOfe raMeToreHesa, OMJOJOTBOpeHHA H SMOpMorenesa pas/MUHbIX 
XKMBOTHBIX (° 8). M3yyenne coqepxKaHHA HYyKJICHHOBbIX KHCJOT B OBOreHese Hi 
MIpH OMMOAOTBOPeHHA y MIOCKHX YepBeH MpescTaBaeT OobuOoH MHTepec B 
CBASH C OCOOeHHOCTHIO (POPMHPOBaHHA MH CTPOeHHA HX AMM. Tem He MeHee 9STOT 
BOMpoc ocTaeTcA MOUTH He H3yyeHHbIM. JIMuWIb B OHO padote (°) NpHBo_ATcs 
WaHHble MO cofepxKaHHio Je3soKcHpHOoHyKJenHORONK KucOTH! (THK) B 3apogpi- 
WIeBbIX IY3bIPbKaX OBOWHTOB MeyeHOuHOrO cocaJIbIHKa. Ee aBTop, Hcnoub3ys 
THCTOOTOMeTpH4eCKHH MeTO, yTBepxKaeT, 4TO cofepxKaHHe JLHK o_unaKoso 
B 3apOJbIlleBbIX Ny3bIPbKax, B ipodasHbixX AApax NePpBHUYHbIX OBOIHTOB H OBO- 
WUHMTOB Mepey MepBbiM JeseHHeM cospeBaHHA. ABAAACb CTOPOHHHKOM TeOpHH 
nmocrosucTBpa JIHK, aptop paccMaTpuBaeT MocyieqHIOIO Kak cyOcTpaT reHoMa. 
— QOG6neKTOM UCCIeEAOBaHHA CMYK MeYeHOUHbIe COCaJIbIMHKH, KOTOPbIe H3- 
BJIEKAJIMCb H3 2KeJIUHbIX XOJOB NMeyeHH KpyNHOro poraToro cKoTa MH PUKCHpOBa- 
much cmecsmu Kapnya, BponKxa-Bactoroukuua, Tepmanna, IWamnu u 0,5% 
PaCTBOPOM YeTHIPEXOKHCH OCbMHUA. GaJIMBKa MpPOM3BOANacb B Napadun. Cpe- 
3b1 M3rOTOBJANIHch TOMMmMHOL 10. Jlna BoraBuenua THK npenepatn o6pada- 
ThIBAIHCb 0 Mebreny, YaCTb H3 HUX NOAKpaluMBaslach JMXTIpionoM. PuOoHyKue- 
oTHybI (PHK) o6HapyxuBanucb OKpacCKOH MeTHJIPPpIOH-IMPpOHHHOM HM 303HH- 
asypom. Ja KOHTpOJIA MpuMeHAacb pHOoHykseasa To Pockuny. 

OsoroHHv MeveHOUHOrO COCabINMKa 3aHHMAIOT IIPHCTeHOUHYIO 30HYy AKY- 
HUKa WH ALWeBOa WH pasMHOrmKatorca KapHoKuHesoM. [lnTonma3ma ux csado 6a- 
30dubua. Ha pucbysnom cboHe BHJHbI HHTeBMJHbIe HM 3epHUCTHIe, Oovlee 
AHTCHCHBHO KpacsulMeca crpyKtypbl. [paul Mexy OTJeJIbHbIMH OBO- 
rOHHAMM OOHApyXKUTb He yyaeTcH. OrueTMBy!o peakiMio Ha PHK gator Kou- 
TyYpbI Apbiuika (puce. |, a). 

Spa oporonnes Goratni JIHK. Ha npenapatax, o6padorannpix mo Penbreny, 
NHK ppiapsisetca B BH MHOFOUHCJICHHBIX HHTCHCHBHO MA@JIMHOBbIX T.IbIOOK. 
[Ip mofroropKe K MHTO3y TuIbIOKM CKJa/bIBaIOTCH B JVIMHHbIe, CKPyYeHHble B 
KyOOK HUTH, KOTOpble 3aTeM pacrayawTcA Ha KOPOTKHe MasOUKOBU]NbIe XPO- 
mocoMpl (puc. 1,6). Ilo Mepe pocra oBoroHHeB BOKpyr Aep o6oco6aeTca UWH- 
rouwla3Ma, MOJIOAbIe OBOWHTbI MepemMellaloTcd B MpocBeT AHWHHKA, COXpaHAA 
HEKOTOPOe BP€MA CBA3b C ero CTeHKOM Mp NOMOMM MpoToNMasmaTuyecKoro 
cTeOeIbKa, KOTOPOMy HpHMMcbIBaeTCA MHTaTeNbHan pyHKunA (7°). Ccopmupo- 
BaHHbIe OBOMMTh OTeIAIOTCA OT CTeHKH AMYHMKA, MpMoOperaioT oKpyrsyio 
popmy, KpylHoe My3bIpbKOBUAHOe AAPO W BaKYOJM3HPOBAHHOE s/{PbILKO. 

B nepuog pocTa OBOMHTOB MpOHCxOAUT pacxofoBaHHe AMepHOu JIHK. Va- 
TEHCHBHOCTb (eJIBTeHOBCKOH PeaKIMH MOCTCMeHHO CHHKAcTCs. Baequo oKpa- 
WIMBAIOTCH KOHTYPbI Apa uU AfepHad ceTb, OOpasoBaHHad TOHKMMH HHTSMH, 
SOCTOAUIMMU M3 MeJIKUX XPOMATHHOBBIX 3epHbiueK (puc. |, 6). 
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VUcue3nosenve JIHK 8 oporenese pasvIMYHbIX 2XMBOTHBIX ONMCaHO MHOTHME 
aptopamn (, 8, 14, 12), koroppie HaOs0qasu TakKe MapadNesbHO mpoTeKalouluh 
npomecc moTpe6seHHA MWHTOMMAsMaTHUeCKOH PHK. Oru jaHubie TOBOpAT : 
PHK xak 06 9HepreTH4ueCKOM MCTOUHHKe TPH CHHTe3e OeIKOB, T. €. BellecTBi 
BXO{AILUX B cocTaB xKeTKa. Tlostomy cofepxanue PHK oco6enHo pesko mas 
jlaeT B OBOreHe3e TeX 2KMBOTHBIX, Alita KOTOPbIX OOFaTbl MKeJTKOM. | 

Ymenbuenua coyepxKanua PHK B opountTax nedeHouHoro CocaJIbIliKa He 
‘poucxogutT. HanporHB, MOXKHO TOBOPHTb fjaxKe O HEKOTOPOM HaKkOMJIeHH 


ee, TAK KaK OJHOBPeMeHHO C yBeJIMYeHHeM OObEMa KJIETKH BOSPacTaeT KOJHYE> 
CTBO MHpOHHHOHJIbHbIX 


HHTeBUHbIX CTPyKTyp 
yCHIMBaeTCA WHTeCHCHB- 
HOCTb HX OKpackH. bBo- 
jee NMHpOHHHOHJIbHbIM 
CT@HOBHTCH  YyBeJIMUHB- 
meech B pa3Mepax AJ- 
ppuuKko (puc. |, a). 

HecoorsetcTBHe pe-) 
3YIbTATOB HalliWx HCCJIe-| 
JOBaHHH C JjaHHbIMH, TO- 
JIYYCHHBIMH Ha [pyrux 
OObeKTAaX, OTHIOJb He 
IIpOTHBOpeynT oOOMenpH- 
HATOMY  TOJIOX%KeHHIO © 
dbynkunu PHK, a cKopee) 
noyTBepxxKjaer ero. Ilo 
JIMTepaTYPHbIM  JaHHbIM} 
(19), ailekmeTKa meyeHou- 
HOrO COCaJIbLHKa He CO- 
Wep2xkuT 2%enTKa. Pa3sBu- 
BalOWlWHCA 3apObIl To- | 

Puc. 4 JIyuaeT MUTATeJIbHbIM Ma- 

TepHadl H3 OKpyKalollux 

€TO KEJITOUHBIX KeTOK. B CBxA3H C STHM He NPOHCXOAUT pacxofoBaHua PHK na 
oOpa30BaHHe >KeJITKa H KOJIH4eECTBO ee B OBOreHe3e He CHM KaeTcHA. CxoOHbIe 
Januble OplwiH MOJyYeHb! HW AWA WHMpoKorO seHTela (7), CTpoeHHe HM pasBUTHe | 
AUIL KOTOPOrO HMeeT MHOFO OOIlero C MeYeHOUHbIM COCAaJIbILMKOM. | 

CcbopMHpoOBaHHble OBOWMTbI MeEYeHOUHOO COCcaIbIHKa MOcTynaioT No Aie- 
BOY B HaYaJIbHbIM OTe MATKH, rye MPOHCXOAHT, AX COspeBaHHe UH OMNOAOTBO- 
peHve, a Tak»xe (POpMHpoBaHHe AHI. 

DKeITOUHbIe KJICTKH (POPMHPYIOTCA B KOHILEBLIX My3bIpbKaX KeJITOUHHKA. 
({nTona3Ma MOJIOJbIX  2KEJITOUHbIX KJICETOK 3aOsHeHa 3ePHHCTbIMH x%xeJITOU- 
HbIMH IWapaMH, KOTOpble B JaIbHeHWeM pacHOJiaraioTcA MpeHMyllecTBeHHO M10 
nepudepun. PasmMHorKalorca 2KeJITOUHbIe KJIETKH KapHOKHHeTHYeCKHM TlyTeM. 
JIHK 8B sjpax MosofbIX 2KeJITOUHBIX KeTOK MWMeeT BH CeTH Cc pacnooxKeH- 
HbIMH Ha Hel TyiblOkaMH, KOJIMYECTBO KOTOPbIX yBesJIMUMBAeTCA MOCIe Toro, Kak 
9TH KJI€ETKM NOCTYMaIOT B XKeJITOUHBIN pesepByap H MaTKy. Iloce o6pas0BaHHA 
Ant, coyep2kanve JIHK ue mensetca. Ilo auteparypHpim Janu (14), npH HH- 
TCHCHBHOM OOMeHe BelliecTB KosHYecTBO JIHK B pasHbIxX 2xKeITOUHbIX KueT- 
KaX CHJIbHO Bapbupyer. 

TlubpysHad NHpoHHHOpUuAMA IWMTOMMA3Mbl pacTyWLMX XKeJITOUHBIX KIeETOK 
ocladeBaeT. B ccbopMupoBaHHbIX KJIeTKaX MMeeTCA HeOOMbUOe KONMUeCTBO 
ribiook PHK, KoToppie pacnonaraiorca no NepudepuH WHTONNAsMbI, BOKpyr 
ajpa u ajppuuka. Tlonwxenve Oa30:PpHJIMH XKeJITOUHBIX KJIETOK, O/HaKO, elle He 
MOXKET CYXKUTb OKA3aTeJIbCTBOM aOCOJIOTHOPO YMeHbILeHHA coqepxanun PHK, 
TaK KaK OJHOBPeMCHHO C STHM MIPOMCXOMMT YBeJIHYeHHE pa3sMepOB KJIeTOK. 

B navapubiit oTgen matKu («elliptical chamber») (15) nocrynatoT OBOUMTHI, 
MHOPOUHCJICHHBI€ YKEJITOUHIE KleTKH M_CnepMaTo3oHbl. [IponvkHoBenve cnep- 
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TeHHIO COSpeBaHHA, KOra B Heli 3aMeTHO yBemHUMBaeTcs coyepxanuve JIHK u 
MpasylorcA HeNpaBMbHol (POPMEI XPOMOCOME. tae 

| CrlepMaTOs3OHJ[bI HMeIOT BH JVIMHHBIX HUTeLl, HUTeHCHBHO OKPalIMBaronluxca 
10 @eulbreHy Ha BCeM CBOEM IIPOTs>KeHHH (puc. 2, a). Meruarpton-nupounHom 
-MEPMATOSOHAI KpacaTCA B CHHe-PHOJeTOBbI MW CHHe-YepHbIli TOHa; a nocwe 
Opa6orku MpenapatTos puOonyKseasoli onu IIpHoOperaior u3 yMpyHO-semtentbrti 
{BeT, YTO TOBOPHT O pumech PHK k ux xpomaruuy. TIponukiuni B sline- 
KMeTKY CH€pMATO3OHA CHJIbHO HaOyxaer, mpHobperas NOJLYJIYHUYIO, MOAKOBOOG6- 
.aSHylO H axke TpeyrouibHylo opmy Hu ryOuatoe crpoeune. Ilo Mepe HaOyxaHua 


Puc. 2 


HHTCHCHBHOCTb OKPacKH ero cH KaeTcaA (puc. 2,6). K Tomy MomeHTy, Korja B 
KEHCKOH MOJOBOH KJleTKe OOpa3syetTca MeTacba3sa HW aHata3a, cnepMaTo30uy 
NpuHoOperaer BUA Kpyrsoro KOMMAaKTHOrO TeJbIa, Marollero peskytio despre- 
HOBCKYIO peakuvi0 (puc. 2, 6). PasBuTue Alia B OpraHH3Me NeyeHOUHOTO COCaJIb- 
WUKa 3aBepllaeTcA OOpaso0BaHveM MpOHyKsIeycoB, MpuvyemM 3TOT Mporecc wer 
IMHAKOBO KaK B OTJEJIbHbIX AMIMEKIICTKAX, He BOWeIWHX B COCTaB Aa, Tak 
A B HAXOJAUIMXCA B Ae. 

Kak paBusio, B 3HroTe HaxOJIATCA Ba NpOHyKsleyca, HO HepeyKO BCTpe- 
JalOTCA 3HFOTbI C TPeEMA MIPOHYKJeycaMHu, YTO CBUJeTeJIbCTBYeT O BO3MO?KHOCTH 
JHCHEpMHOPO ONJIONOTBOpeHHA. CyleyeT OTMETHTD, YTO TPH Nponykvieyca BCTpe- 
1aIHMCb JIMIb B TeX 3HPOTAX, KOTOPbIe He ObIWIN 3akNIOUeHbI B AMMO. Bropon 
HEPMATOZOHA MOXKET NPOHHKAaTb B ALIeKMeTKY No3sqHee MepBoro, MOCKOJbKy 
ba OOHapyxXeHa 3HTOTa Cc ABYMA NpPOHyKJieycaMH HM W3MeHHBINMMCA H, CJe- 
JOBaTeJIbHO, ACCHMHJIMPyeMbIM CIepMaTO30HJOM. 

Ilo Mepe o6pa30BaHHA HW YBeJIMYeHHA Pa3sMepOB IPOHyKMeycoB MpowCxofuT 
yacxoqopanve JIHK. Hepeyzxo dopmupytolivecn Mponykseycbl OTMMUAIOTCA 
[pyr OT Apyra No cBoeli BemuuHHe uM MO cofepxKanMto JIHK: menbunii 43 Hux, 
IOBHJHMOMY, My2KCKOH MpoHyKseyc, qaeT ostee oTueTAMB VIO peaknnio Ha HK. 
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TIponykseycbi, JOCTHTWIMe OKOHYATe/bHOH BeJIMYMHBI, COM€P%KaT OMHAKOB 
He3HauHTebHOe KOMUecTBO JIHK B Buje TOHKO 3epHHCTOH XpOMaTHHOBG 
ceToukH (puc. 2, 2). AxpomaTu3auua MpoOHyKJeyCcOoB — 3akKOHOMepHoe ABE 
He, ONHCaHHOe JIA MHOrHX OObeKTOB (° 8). 


JlenuurpaycKHH CaHHTapHo-rHrHeHHyeckHlt Tloctynu1o 
MeMUMHCKHH HHCTHTYT 18 VII 1955 
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Hoxraagn Akayemuu nwayrx CCCP 
1956. Tom 110, Ne3 


rHIPOBHOJOTHA 


lr. H. CEMHHA 


CTAB HM PACTIPEJEJIEHHE ®HTONMJIAHKTOHA B CEBEPO-3ANAJHOU 
4YACTH THXOFO OKEAHA BECHOHW HM OCEHbIO 1955 r. 


(ITpedcmasaeno axademuxom A. A. Ipuzopoesm 11 VII 1956) 


B mae — uioHe XH B CeHTHOpe — oxTAOpe 1955 r. Ha «<Bursase» Opi CoOpan 06- 
ipHbId MaTepHas, NO uTonNaHkTOHy. COoppbl Obiiv MpoMsBej[eHbI Ha aKBa- 
puu of 22° 57’ c. mw. Jo KamuatcKoro nponupa. OOpa6oranuble B TeyeHue 
yX pelicoB ceTAHble COopbl NiaHKToHa (ceTb JKequ, ceTb Anmtefina), a TaK- 
» HEOOMbINOe KOJIHYeCTBO COOPOB OCaOUHOPO NaHKTOHA MO3BOJINJIH HaM cjje- 
Tb HEKOTOPbIe BbIBOAbl O COCTaBe HW pacipeyeeHHu (PUTONMAaHKTOHA B 9TOH 
macTH OKeaHa. 

Bopeanmbuadc OO 1 aACTb (pacnonoxena B cyOapKTHYeCKON BOHOL 
cce, TeMlepaTypa B NOBepXHOCTHOM CTOMeTpOBOM cJloe 0—10°). Ha ceBepe 
cleqOBaHHOK akBaTOpHH B KomaHyopo-KamuatcKomM palione BecHol (B Mae — 
He) 4YeETKO BbIeAHCb ABE 3OHbI: HEPHTHYeCKaH H OKeaHuYeCKaH, HaOsIO- 
3IuvecA HaMH paHee B Bepnurosom mope (!*). Heputuyeckan 30Ha, xapak- 
W3ylollaicA B 3TOT Ce30H CHJIbHbIM «I[BeTeHHeM», HaOwiofamacb y GOeperoB 
MUaTKH HW y CeBepHbIX KypHabCKHX OCTpOBoB (puc. 1). 3yecb Oniio HalifeHoO 

BHJOB BofopocueH, H3 HHX 31 BUA AMaTOMeli. OcHOBHOe 3HYeHHe HMeJIM He- 

THyuecKHe apKTO-OopeaJbHbie BHbl JuaTomMel™, 
Ilo 7aHHbIM OcajouHOrO TWaHKTOHa OMOMaCcca B HeEPHTHYeCKOK 30He B MO- 
)XHOCTHOM CJl0O€ COCTaBJIAIa JleCATKH TpaMM B KyGomeTpe. B kosIM4uecTBeHHOM 
IOWEHHH pe3sko Mpeobsagana Thalassiosira Nordenskidldii (qo 90% o6mer 
oMaccbI (PUTOMNAHKTOHAa). M3 zpyrux BHAOB AHaTOMeH 3aMeTHYIO POJlb Ur- 
1m Thalassiosira gravida, Chaetoceros furcellatus, Bacterosira fragilis u yp. 

Ha kpato HepuiTHuecKOH 30HbI (Ha rpaHHlle ee C OKeAaHHYeCKOM 30HOM) 3a- 
‘HO YBeJIHUMBaeTCA 3HaYeHHe OopeabHbIX OKeaHHYeCKHX BHAOB [HaTOMeli 
aetoceros atlanticus, Corethron hystrix, Denticula marina u yp.), KoToppie 
OCTaJIbHOH YaCTH HEPHTHYeCKOM 30HbI BCTPedaJIMCb JIMUIb H3spefKa. Buo- 
Ca (buTONMMAHKTOHA Ha CTAHIHAX C 3aMeTHBIM y4aCTHeEM OKeaHHYeCKHX BH- 
yuaToMei OblJia MeHbIIe, YEM HA OCTAJIbHbIX CTAHIMAX HEPHTHYECKOH 30- 
} (oxo0 1—2 r/m?). 

)Bero octasbHy!o akBaTopwio Komanjyopo-Kamyatckoro paloHa 3aHvMaeT 
janwueckasd 30Ha C GefHbIM (PUTONMAHKTOHOM. 3jeCb OTMeveHbI OopeaJIbuble 
laHuueckue dopmpi: Chaetoceros concavicornis f. volans, Rhizosolenia he- 
fata u gp. Buomacca uTOMIaHKTOHa B OKeaHHYeCKOH 30HeE He MpeBbilaeT 
laTKOB MUJIuTpaMM B KyOH4eCKOM MeTpe. 

{CpaBHenue pacipeyemeHua (HTOMMAaHKTOHa C pactipefeseHHeM THApoJo- 
12CKHX 3JIEMCHTOB B TiOBEPXHOCTHOM CyJloe 9TOrO paHOHa NOKa3biBaeT, TO 
JOXKEHHE HEPHTHYeECKOH 3OHbI B CHJIbHOM CTeMeHH ONpefesAeTCA BJIMAHHeM 
@ra (2), xopomlo 3amMeTHOe oO MpHOpexkKHOMYy cryUleHHIO MsoraJiHH (*); 
Jopoe ykKsafpiBaeTch B akBaTOpHiIO HepuTMYecKOM 30HbI., B oKeannuecKoH 


T 


f* Snecb ceqyeT 3aMeTHTb, YTO GHOreorpadpuyecKne XapakTepHCTHKH HEKOTOPBIX IaH KTOH- 
‘BoRopocuel B HACTOAUee BPeMA JOMKHEI ObITb yTouHeHbI. Hanpumep, Bacterosira fragilis, 
ttoceros furcellatus, Navicula Granii, N. Vanhoffenii, canraioujneca apkTH4¥eCKHMH, HMCIOT 
2 WIMpOKHM apeast: OHH WIHPOKO PacMpocTpaHeHbl Kak B apKTHYeECKOM, TAK H B OopeabHOH 06- 
jax. OueBufHO, UX ClleAyeT CUMTaTb APKTO-OopeabHbIMH. 
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30He TOPH3OHTAJIbHbIe PpaWeHTbl COJIeHOCTH TOpasqoO MeHbille, UCM B HepHT 
yeCKOH. 

Ha puc. | xopoulo Bua 3aBHCHMOCTb pacnipeyeseHuA (PUTOMMAHKTOHA ¢ 
HalpaBsleHia TeveHHu. YuacToK HepHTHYeCKOl 30HbI, BAaIOWIMHcA B OKeaH! 
yecKyl0, COBMaaeT C TeYeHHeM, HallpaBJIeHHbIM Ha 1OFO-BOCTOK OT KamuatTK 


155° 160° 166° 


Puc. 1. ®uroreorpaduyeckue o61acTH B CeBepo-3ananHOn YacTtH THxoro okeaHa BeCHOH H OCeH 
1955 r. A — rpannia 6opeabHOK OOacTH BecHoH 1955 r.; 6 — rpanuua Tpomuyeckol o61ac 
BecHO H oceHbIO 1955 r. /— HepuTHyecKad 30Ha OopeabHOK OOacTH Cc 6HOMaccoli PuToNMAaHK’ 
Ha NOPAAKa AeCATKOB rpamM B KyOometpe; 2 — HepHTHYecKad 30Ha OopeambHOH OOsacTH C 6HOMa 
coli 1—2 r/m?; 3 — okeaHHuecKkad 30Ha OOpeasbHOH OOacTH C 6HOMaCccOh NopsAAKa ecarK 
MHJIJIMTpaMM B KyO6omerpe; 4 — cMelliaHHad 30Ha (OopeaibHad H TponMyecKkasd (uopa); 5— TH 
nuyeckad OOacTbh. CrpeKaMH NOKasaHbl HampaByenuaA TeyeHuH io B. A. Bypkosy (°) 


a y4¥acTOK OKeaHHYeCKOM 30HbI, BaOUMlicA B HePHTHYeCKy1O, CoBMayaer 
HallpaBJIeHHeM TeYeHHA 3 OKeAHHYeECKOM 3OHbI Ha 3alay K Geperam Kamuarkl 
Takum O6pa30M, KOH*urypalluA HEPHTHYeECKON 3OHbI ONpefesHeTcA TeueHuAM 

CpaBHeHue pacipegeseHia (UTONMAHKTOHAa B Komanjupo-Kamuatckom pa 
OHe C JaHHbIMH MPOMWIbIX JI€T MOKA3bIBAeT 3HAYHTEIbHOe CXOJCTBO JHaTOMOBB 
cooOmlecTB B 3TO Bpema roa. Tak, y OeperoB KamuyatKu Becnon 1952 r. 
HaOiofqain «BeTeHHe» c mpeo6saqanuem Thalassiosira Nordenskidldii. 
palone, COBlajarolleM C BOCTOUHOH YacTbIO Hallet OKeaHHyecKOli 30HbI, A 
Kapa (1), Moroya u Kaspapaja (7°) yka3biBaloT CoobllecTBO OKeaHHuecKUXx 6op 
aJIbHBIX BH]OB YuaTomMeli (Chaetoceros convolutus, Rhizosolenia hebetat 
Chaetoceros atlanticus). 
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@uTonNankToH Komanjopo-Kamuatcxoro paiiona B Becennee BPeMA CXOeH 
akOBbIM bepwuropa Mops Kak MO cocTaBy, Tak H MO 6Homacce. 
B 1oxkHOH YacTH GopeabHOi OOnacTu y O-Ba XoKkaligo Becnolt 1955 r. uHa- 
OMANOCh “IBETEHHE>, OTMMUAIOMleecA OT «IlBeTeHHa» B Komanyopo-Kamuar- 
M PaHOoHe TeM, 4YTO 3eCb JOMHHHMPOBaJIN OopeabHbIe BALI Stephanopyxis 
ponica u Coscinodiscus oculus-iridis, Koroppie y 6eperos KamuarKn BCTpe- 
IMCb CPaBHHTeJIbHO peAKO, Tora Kak apKTO-Gopeanbubie Th. Nordenskidl- 
, Chaetoceros furcellatus, mpeoOmagatoune B Komangopo-KamuatcKom palio- 
y o-Ba XoKkaiiqo Opium pewku. B 970m paiione Takxe yyaeTcs BbI,eHTb 
IHyIO OKeaHNyecKy!l0 30Hy (puc. 1). 
lOxHad rpanuia GopeabHol O6acTH BecHolt 1955 r. npoxoquaa B paiione 
a Xokkaligo no 40° c. mw. uw 144° 3B. 9. B Bocrounoit uacru uccmeqoBaHHoro 
10Ha B STO BpeMA rofla OHA OTMeYeHa Ha 42° c. mi. u 165° B. 4. (puc. 1). 
Oceubio Ha CaMOH CeBepHOM CTaHUMH BOM3H O-Ba XoKkaligo (41° c. m. u 
 B. JI.) BMecTe C OopeaJIbHBIMH BHAaMM HaxoyMsUCh Tponuyeckue. Takum 
)A30M, 9TA CTAHILHA PacnoJlOwKeHa B CMelWWaHHOM 30He. B aprycTe — ceHTs6- 
1954 r. rpanuny GopeatbHOl OOacTH B STOM paiione, no ZanHbIM Mapymo 
MOXKHO TMpoBectH no 39° c. w., 145° B. A. OueBuyHo, yTO cymlecTBylor ro- 
Ie KOMCOAHHA IOXKHOM rpaHHUbl OopeatbHow OGacrH. 
CmMemwauHuHad 30H a (pacnomoxKeHa B paiione cmemenua Box Kypo-cuo 
Jiia-cuo, TemMMepaTypa B MOBepXHOCTHOM cTOMeTpoBoM caoe 10—24°). B 
IM@HHOM 30He HaXOMHTCA CMelWaHHadA MaHKTOHHad (blopa: GOopeaJbHble H 
muyeckuve BuybI. [lepppie — HHANKaTOpbI cyOapKTuYecKkHx BOR (Coscinodis- 
oculus-iridis, Corethron hystrix, Denticula marina u gp.), Broppie — 
{MKaTOpb! TellIbIX BOX Kypo-cuo (Ethmodiscus rex, Ceratium vultur, Py- 
ystis pseudonoctiluca u gp.). 
Kpome Toro, B CMellIaHHOH 30H€ HaxOJATCA TakHe BHAbI BOMOpocseli, KO- 
ble PacIpocTpaHeHb! B HeCKOJIbKHX BOJHbIX Maccax. Hanpumep, Rhizosole- 
alata, No HaliMM HaOOJeHHAM UM aHHbIM Apyrux apropos (°,°,14), mHpoKo 
HpoctTpaHeHa B OopeaJIbHbIX BOJax Tuxoro OkeaHa HM BMeCTe C TeM BCTpe- 
Tca B Kypo-cno 4 BTponnKax (4,’,°). Takue Bub BOMopocmeH He MOryT ObITb 
(OJIb30BaHbI B Ka¥eCTBe HHAMKAaTOPOB oOMpeyevIeHHOH BOJHOH MaCcCcbl. 
Ilo uncsty BHOB UM KOJIMUeCTBY KJIETOK B 30H CMeLICHHA TpeoOayaror Tpo- 
ecKHe BHbl, OopeasbHbIe Xe BHJbI JOBOMbHO peAKH. OTO OODACHAeTCA 
SCHHOCTAMH THApomoruu paliona. Tenupie Bost Kypo-cHo, Hecylve C Co- 
TeMMOBOLYyIO (bulopy, pacTeKaroTca NO NoBepxHocTH Jo rryOunb! 1O0—200 M. 
TOM CjI0€ OHH TOJIbKO B HeOOJIbINOH CTeNeHH CMeIIaHbI C XOJOAHbIMH cyO- 
THYCCKHMH BOaMH, Ha YTO YKa3bIBaeT HAaXOKJeHHe 3feCb HEKOTOPbIX XO- 
QJIOOMBbIX BHICB BOJopocuel. 
Secuolt u ocenbio 1955 r. cocraB (puTONMaHKTOHA B 30HE CMCLICHHA Obl pas- 
eu. Becuoli 3yjecb rocmoycTBoBau juaTomeu (Chaetoceros Lorenzianus, Ch. 
sanensis u Jp.), OCeHbIo — nepuguneu (Pyrocystis pseudonoctiluca u gp.). 
Han [paula CMellaHHOM 30HbI BeECHOM MH OCeHbIO HaxofUlacb Ha ofc. 1. 
-rpaHula copnayaeT c ceBepHOH rpanuuel Tpommueckoro 300M JaHKTOHa (*) 
BepHOM rpanuiel Box Kypo-cvo, KoTopas B TeyeHHe Toa JOBOJbHO YCTOH- 
e(**)., 
C : os wuecKaxA OOmacTb (pacnojoKena B Kypo-cuo Mu TporN- 
‘Oli BOMHOM Macce, TeMMepaTypa MOBepXHOCTHOFO CTOMETPOBOTO COA BOIbI 
-29°). B pogax Kypo-cuo BecHolt (pHTONMAHKTOH Obl OYeHb Gee, HalijeHo 
oO ueTbIpe Bua (Rh. alata, Chaetoceros Eibenii, Thalassiothrix delicatula?, 
tripos v. subsalsum). OceHbio on Gonee pasnoobpasex (33 puga). Tlouru 
‘AKOl CTAHIMH B 9TO BpeMA Toa BCTpeyaeTcA TponMyecKkaA NepuyuHeA 
_ pseudonoctiluca. O6prmaHbl TakxKe TponHueckwe BHI  lMepalleB 
.vultur f. sumatranum, Cer. Karstenii, Cer. trichoceros u jp.). Vis quaTomo- 
| HavOonee pacmpoctpanensi Chaetoceros coarctatus, Rhizosolenia Bergo- 
Ethmodiscus rex. Tlocuequuit Buy, BecHOM He Obll HalifeH. 
Oxxuee 30° c. ml. B COOCTBeEHHO TPOMMYeCKHX BOax COCTAaB (PHTOMMANKTOHA 
}b10 Obll GOoulee pasHooOpaseH, YeM B TO Ke BPeMA B Kypo-cuo. Han6ouee 
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pacnpocTpaHeubl 3/[ecb Te 2Ke CaMbIe BHJbI, YTO H B Kypo-cuo. K Hum pH: 
JIM€TCH TakXKe HEKOTOPOe KOJIMYECTBO BHAOB, KOTOPbIX HeT HJM OHH pefK 
Kypo-cuo (Planktoniella sol., Gossleriella tropica, Streptotheca sp., C 
hexacanthum, Pyr. hamulus). | 

Tor dbakT, uTO buopa Kypo-cuo He HMeeT COOCTBEHHDIX SHJEMHKOB, HE Ii 
BOJIACT HAM BbIJeHTb OTICbHYIO (UTOreorpadHyecKytO0 OGMACTb B STUX BORE 


Tloctynuso 
10 IV 1956 
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Jokaagn Akagemun nayx CCCP 
1956. Tom 110, N°3 


MHKPOBHOJIOTHA 


K. C. CYXOB u O. C. KATIWLA 


'CTAHOBJIEHHE «HEHH®EKUMOHHOM» ®A3bI B PA3SBUTHH BUPYCA 
TABAYUHOH MO3SAHKH 


(ITpedcmaeaeno axademuxom A. H. Onapunoim 4 VIT 1956) 


J\s HekoTOpbiIx OakTepuHodaros (1,”) H BupycoB, MaTOreHHbIX JIS XKHBOT- 

IX HM uenoBeka (*,*), ycTaHOBJIeHO HaJH4He JaTeHTHOM us HeHHpeKUMOHHOH 
faquu pasBuTHH, KOTOpad OOHapyxXuBaeTCH B HaYaJIbHbIi NepHoy Mocse 3a- 
@KeHUA KCTOK Opranusma xossuHa. IIpenonoxkeHuA 0 BOSMOXKHOCTH CyIIe- 
[BOBaHHA JlaTeHTHOM (hasbl y UTOMATOreHHbIX BUPYCOB BbICKa3bIBaJIHCb He- 
(HOKpaTHO (° ‘), OHAKO JOCTATOUHbIC SKCHEPHMeHTAaJIbHbIe JOKa3aTeJIbCTBAa 
foro OTCYTCTBOBAaJIH. 

YcTaHOBeHHe YKa3aHHOW (asp B pasBuTHu Bupyca TaOauHOl MO3aHKH 
bIJIO OCYHIeECTBJIEHO HaMH B CJiejlyioulHx onbiTax. B padote Obi HCHOb30BaH 
2PMOTOJlepaHTHbIM LWITAMM, SKCIeCPHMeHTaJIbHO MOJIYYeHHbIM B pesysJbTAaTe H3- 
CHUMBOCTH UWITaMMa ayKyOa-Mo3ankH (8). M3menuuBocTb nocseqHero WTaMMa 
POMCXxOHa IPH KYJIbBTHBHPOBAHHH eFo B TKaHHAX JHCTbeB Nicotiana glutinosa 
PH MOBbILUeHHbIX TeMIlepatypax. IIpu 3apaxKeHHH 3THM WWTaMMOM JIMCTbeB N. 
lutinosa u mocwefyrouleM BbIJepxKuYBaHHH UX B TeMHOM KaMepe TepMmocTaTa 
pu 35,5—36° B Teyenne 56—60 yac. Ha MHOrHX H3 HUX OOHAPyXUBAIOTCA Kpyr- 
ble 3eJIeHble NATHA, BbICTYMAaloulMe Ha CBeETJIOM (POHE HECKOJIbKO OGeCI[BETHB- 
1MXCaA sucTbeB. BemM4HHa MATeH BapbupyeT, HO MHOrHe W3 HHX JOcCTUraIOT 
—3 MM B J\HaMeTpe. OTH NATHA OOPHCOBHIBaIOT OYA Ppa3sMHOXKeHHA BUpPyca, 
 BBIABJICHHe HX OMpefedneTcA 3aJepxKKOW pacnaya xsopodunnta B MHDHUH- 
OBaHHbIX KJlIeTKax. UTo oOnacTh KaxK]Oro NATHA 3aHATa BUPYCOM, BHHO U3 
OCJIeyIOUlHX H3MeHeHHH. Ecau JIMCTbA C TIPOABJICHHbIMH NATHAMH OCTABHTb 
mje HaCYTKH B TepMOCcTAaTe, Ha MECTe IIATeH OOPa3yIOTCA HEKPOSbI, XAPAaKTepPHble 
JIA NMOpaxKeHHH, BbI3SbIBAeEMbIX BHPYCOM B TKaHAX pacTeHul 9TOTO BHA. 
ICM JIMCTbA C 3eJICEHbIMH TNATHAMH MOMeCTHTb B YCJIOBHA OObIMHOM Temmepa- 
ypbl, TO yepes3 20 uac. Ha MecTe IIATeH Tak?Ke OOPA3ylOTCA HEKPO3bl, H3 KOTO- 
BIX HH(PeKIMOHHbIN BUPYC BbI,eIAeTCH B BbICOKOM KOHUeHTpallun. OHako 
HeKUMOHHbIN BHpyc NOYTH He BbIJeJIACTCH H3 3eJICHbIX MATCH, eCH Mpu- 
OTOBHTb M3 HUX MHHOKYJIOM HeMeJVICHHO MOCIe H3BJIeYeHHA JIHMCTbeEB H3 
=p MocTaTa. ‘ 

Tlocmequee O6cTOATeEIbCTBO TIPMBJIeEKIO Hallie BHHMaHHe. SHauHTeJIbHOe pPas- 
acTaHve NATeH ACHO yKa3bIBaJiO Ha TO, YTO B HX OONACTH IWJIO HHTeEHCHBHOe 
a3MHOMKeHHE BUPyca, OTCYTCTBHe 2Ke HH(PeKILMOHHBIX YaCTHIL MOTO ObITb CBS- 
AHO C OCOObIM COCTOHHHeM BUpyca. 

Jina NpoBepKH 3TOTO MpefNooRKeHHA MbI BHISICHHIM MMHYMAJIbHOe BpeMs 
KCTIOSHIMH JIMCTbeB C TATHAMM TIpH Temmeparype 28°, JocraTouHoe JIA 06- 
a30BaHHA HHeKUHMOHHOrO Bupyca. J\A sTOrO NOMOBMHKH JIMCTbeB C NATHAMH 
€peHOCHJMCb U3 KaMepbI C TeMMepaTypoi 35,5° B Kamepy c 28° Ha |, 2 u 6 4ac. 
[a COOTBETCTBCHHbIX KOHTPOJIbHbIX NOJIOBHHKAaX 3eJIeHbIe NATHA BbIPe3sbIBaJIHCb 
eMeJJICHHO MOce H3BeYeHHA JIMCTbeB H3 MepBoro TepMocTata. BpipesanHbie 
YACTKH Cpa3sy %Ke pacTHpaHcb B HeEOOJIbIOM KOJIMYeCTBE BOJbI H NOyyeH- 
bIM HHOKYJIIOMOM 3apaxKasIMCb NOJOBHHKH CBeKUX NHCTbDEB N. glutinosa, cay- 
allHx JIA THTPOBaHHA BUpyca, Haxoauleroca B OONACTH naTeH. JIipyrue 
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NOJIOBHHKH STHX JIMCTbeB M03%Ke 3aparKaJHCb HHOKYJIOMOM, KOTOpbIt NpHr 
TOBJAJICA H3 NATeH, NPOWesWHX TY WH HHYIO 9KcHO3sHuMIO NpH 28°. Konn4a 
CTBeEHHO MaTepHasI B OMbITe M KOHTpOJe Obl ypaBHenH. Ha mpuroTopsexn 
HHOKYJIOMA LWIIO OMHAKOBOE KOJMYECTBO BbIPESAHHbIX NATEH, NOAOOPaHnHblXx Ui 
OHOMY pasMepy, HM OMHAKOBOe KOJIHYeCTBO BOJbI. SaparxkeHve JIMCTbe 
N. glutinosa c mebio THTPOBaHHA BUpyca MpOBOAUNOCb MPH NOMOLMH NOpouiK 
KapOopyHjla. | 

Kak BuyHO u3 Ta6n. 1, OOpasoBaHHe OobIUOH Maccbl HHCPeKUMOHHOTO BUpY 
Ca B 3eJIeHbIX NATHAX MpH 28° mpoucxoAUT yxe IPH 9KCMOSHUMM B 2 Yaca. 
KparkocTb 9TOrO BpeMeHH, a TakKe TOYTH NOMHOe OTCYTCTBHe HHeKIMOHHOT' 
Bupyca mpH 1-yvacoBOl SKCMO3HUMH MO3BOJIAIOT C YBEPCHHOCTbIO 3aKJOUNT 
UTO HapacTaHhe HH(@eKIMOHHOCTH B J[aHHOM CJlydae He CBA3AaHO C eFO PasMHOK 
HHeM B STOT Mepvoy. DtTo Tem Oomee BepHO, YTO NO JHTepaTypHbIM aHHbIM I 
pHOR yABOCHHA YHCAa YaCTHIL BUpyca TaOadHOM MO3aHKH IPH ero pasMHOXeHHI 


ACG a 4 


3aBHCHMOCTb NpeBpalleHua HeHH(eKIHOHHOTO BUpyca 
B HH()eKMMOHHBIM OT TeMMepaTypbl H MpOOMMKUTEJbHOCTH 


SKCNOSHILHH 
Bpema uHKyOu- 
popaHua 70 
II pHrOTOB.I. 
HHOKYs10Ma Temnepa- TutTp Bupyca 
H3 3eJICHbIX rypa upu (cpeaH. 4HCs10 
MATCH, BbIpe- uHkyOn He€KpO30B Ha 
3aHHbIX HS = 
JIUCTbEB | poBaHuu NOJOBHHKY 
N. glutinosa, (CC) aucta 
BBI{epKHBaB- N, glutinosa) 
WWuXxca NpH 
36° (4Yac.) 
0 — Ov7 
1 28 0,8 
0 ie 1.8 
2 28 107,0 
0 an 8.0 
6 28 270,0 
0 = 0,5 
6 6 0,3 
0 me 0 
8 10 0,5 


B JIMCTbAX TaOaka B YCJIOBHAX ONTHMAJIbHOM TemMepaTypbl COCTaBJAeT OKONO 
l uaca (°) um axe 4 uaca (1°). OTcioga MOXKHO 3aKIIOUNTb, YTO HaGsIOAaeMoE 
ABJICHHE IIpeACTaBIAeT COOOM pe3syJbTaT MpeBpalleHHA SHAUMTeIbHOH Maccbl 
HeEHMHeCKMMOHHBIX BHPYCHBIX YaCTHU, paHee HAKONMBUIMXCA B pe3ysbTaTe pa3- 
MHOXKeHHA B OONACTH 3eseHbIX NATeH, B YACTHUbI HH(eKUMOHHOFO BUpyca. 

Ha ocHoBpaHHw MpHBefeHHbIX MaTepvasIOB MBI MosaraeM, YTO BUpycy Ta- 
OayHOl MO3aHKH, KaK, BEpOATHO, M ApyruM buTOMaTOreHHbIM BUpycaM, CBOH- 
CTBeHHa HeHH(eKUMOHHaA WH clado HHdeKWMOHHaA BereTaTHBHan (basa 
Pa3sBHTHA, B TeYeHHE KOTOPOH MpOMCXOAHT pasMHOXKeHve BUpyca. Ota casa 
3aBepllaeTCA TMepeXOJOM B CTajIMIO 3peJIbIX WAaCTHU, Mpekpalllaroulux pa3sMHo- 
*KeHHe HM MpHoOperaioujux cBOoCTBO HHeKILMOHHOCTH. 

Tospnuennaa Temlepatypa (36°), He IpeMATCTBYA Pa3MHOKeHHIO BereTaTHB- 
HOH POPMb!I BUpPyca, NOfaBsAeT Nepexog ee B cTaquto spesocru. IIpu cHwKeHHH 
TeMMepaTypbl JO HeOOXOAUMOTO YPOBHA MIpOUCXOAUT NpeBpallenne BereTaTHB- 
HOH (OpMbI BUpyca B MHeKUMOHHYIO, NoKosMyioca dopmy. Jaa Toro aTo6pl 
STO IIpeBpallleHHe MOTO MpOM3OHTH, HEOOXOMMbI ONpefeseHHbIe TemMepatyp- 
Hble ycoBus. IIpu upesmMepHo NOoHWKeHHOM TemMepaType Mpouecc He User. 
Tak HallpuMep, pM BbIep2xKUBaHHH JIMCTbeB C SeJICHbIMH TATHAMH B TeyeHHe 
6 yac. mpw 6° win 8 vac. npn 10° undekuMOnHDI BUpyc B MATHAX:He oOuapy- 
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KUBaeTCA. _Tpouece lipeBpalleHuA TpeOyer TakxKe HEKOTOPOrO BpeMeHH. OKc- 
103HUMA pH 28° B TeyeHve | yaca OKagalacb WIA STOO HemOcTaTOUHON. 

YuTepecHo OTMeTHTb, YTO B BereTaTHBHO! (hase pasBUTHA B pesyibTaTe pa3- 
MHOMKeHHA BUpyca B KJleTKaX OOpasyeTCA TOMbKO OHH THM BUPYCHbIX BKJIIO- 
1eHWM -— 3epHHCTbIe X-Tela, B OOACTH KOTODBIX, NOBEAMMOMY, HW Na3birppl- 
BACICA Npolecc pasMHOmKeHHA BHpyca. KpucTanmMyecKHe BKJIIOUCHHA B 3TOH 
pase orcytcrsytot. He mpoucxoyuT Take KpCTaIM3allH BUpyca np Bosyen- 
STB Ha KJeTKH 0,1 w paciBopoM ccAHOM KNCNOTHI. Takan KpucTanM3salus 
merkO OGHapyxXHBacTcA, KOTa BApyc HaxOJuTCH B hase spebIx HHeKILMOH- 
HbIX UACTHIL. 


VUncrutyt reneruku Tlocrymuo | 
Axayemun nayK CCCP 4 VII 1956 


UMTHPOBAHHAA JIMTEPATYPA 
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Hoxnayn Akagqemuu nayx CCCP 
1956. Tom 110, Ne3 


300/JIOTH fl 


3. C. KAY®MAH 


PA3JIMUWE B CKOPOCTH METAMOP®03A NEPEAHUX WH 3AJHHX 
NOJIOBHHOK TWJIAHYJI CUM®OMEY3 


(ITpedcmaéaeno axademuxom E. H. Taeacecxum 16 IV 1956) 


PeryAWMCHHBIE Npouecchl, MpoMcxcysMMe B TeYeHHe HHAMBAAyaNLHOTO 
A3BHIMA KHIUEUHONOJOCTHDIX, CTOAIMMX y CCHOPRAHHA pofocMoBHOrO JepeBa 
etazoa, NpefcTaBsAT oOnpejeneHHbi HHTepec. Omuako, HecMOTpaA Ha HasH- 
He paya uccequBaHHil B sTOH OONacTH, ChocOGHOCTb K pereHepallMH Mlanyn 
CTaeTCA elle HEOCTarOUHO H3vueHNOH. PerenepauuA Many ruqpouya Cam- 
vanularia flexuosa Hincks 6pina onncana A. TT. Baagumupcxmm ('). Ipu no- 
epeuHoM paspese MiavyJ OH OOHapyKH, YTO 3aqHHe NMOMORMHKA MpuKpen- 
ANUCh OvicTpee NepeANHX, Y1O ABTOP CTABHT B CBA3b C HaNHUHeM SoubUero 
OJHYeCTBA WAKeJITKA B 3AQHHX NoMosEKAaX. HactosulHe ONbITb! OblH mpoBe- 
CHbI C IeJIbIO MPOBEPHTb 9KCMepHMEHTH! BaagqumupcKoro Ha Tanydax cuMdo- 
ieyy3. 

Pa6ora mposoquach B aprycTre — cenTaOpe 1948 r. Ha Tpnyqunckok 6uo- 
ornueckcoH cTaHuuH (Besoe mcpe). O6nekToM HcCCJIequBaHHA NocyKHAM 
‘NaHyabl cundomexy3s Cyanea capiltlata (L.) (syn. C. arctica). Jlononnuvenp- 
‘ble OMbITH! Obl MOcTaBNeHbI Ha MlaHyNax cuMdemexy3pr Aurelia aurita 
L.). C. capillata (L.)— pasyenbnononas; pa3BMTHe AHI BUMOTh JO NWaHydb 
(POHCXOJHT B OCOObIX KapMaH'HKaX POTORbIX JOMacTefi CaMKH Mejy3bl, Kya 
HH TlomayarorT W3 roHajl NO OCOOLIM KaHaJlaM, CBA3AHIIBIM C KaHasiaMu racTpo- 
ackyJIApHoll crctembi (7,7). Pecnwaku, NMOKpbIBaroulve Mianyy, PO3RUKAaIOT 
ule Ha cTaqun Onacryns. Baacry Jbl, i2BIeveHHbIC H2 KapM@HYHKOB, Mpoyou- 
<aloT MaBaTb, NpeBpallaicb B HOPMaJbIibie NWaHyNbl. PecHwuHbli nmoKpoB 
OXPaHAeTCA BIJIOTb JO citMbucToOMpI. Ec puKkpelweHHyio ciMducTomy oT7e- 
UTb OT CyOcTpata, TOCHa Ha4YHHaeT AKTHBHO TlaBaTb TPH MOMOWIM pecHuuek. 
‘OXPaHIOTCA JIM peCHHUKH BO BPeMA CTPOOMMAWMH, HAM IIpOCJIeQUTL He yWaslUcb. 
Jamuuve pecHHUHOrO MOKpPOEa y CIIMUCTOM B IMTepalype OTMeYeHO He OpIO. 
Inanyua C. capillata (L.) umeeT afiueoOpasnyio pacuiMpenHyto Ha Nepesuem 
‘OHIe (POpMy H ABHTaeTCA WHPOKHM KOHILOM Brepey. Ona HeMpospauHasn, OKpa- 
ena B TeEMHO-MaJIHHOBbIT WBeT. OKTOJepMa MepesHero KOHIa MAanyJIbI HMeeT 
KENIESHCTHIe K€1KH, MPH NMOMOMLM KOTUPbIX JIMYHHKAMpMKpenAeTcA NepesHuM 
‘(OHUOM K CyOcTpaty HJM K MCRepXHOCTHOH MVJIeHKe BOJibl, MpeRpaliiaacb 
; cunductomy. Muorya Mbi Habs Aan CMAHME [BYX Many: OHA H3 WylaH yu 
IpH 3TOM MpHKpensetca NepekHUM KCHIOM K 3aHeMy KOHUY Apyrok, nocae 
(eTO MPOWCXOAMT cauAHHe O6eHX JIMYMHOK C OOpasoBaHvem Oomee KpyNHoli 
(NaHyabl. CundHCTOMBI, OOpasylollvecdA W3 TaKMX CJIMBINHXCA NlanyJ, TakxKe 
wanuarotca Gojee Kpynuol BesHunnol. Tucronoruuecku 93ToT mpomecc 
{aM usyyeH He Onin. CnuaHHe WuiaHyJl yka3blbaeT Ha UX OoNbiyto pery- 
(ATHBHY!O CMOCOOHOCTD. ; 

Jaa onbitoB MaHy.1bl U3BJIeKaIHCb H3 KaPM@HUYMKOB POTOBbIX JoNacTeH 
{ HoMelllasucb B COMOHKM c MopcKoH Boon. II]peqHasHaveHHad JIA ONepallMy 
(MaHysa Tip MOMOWM TOHKOH MuMe1KM NepeHocuJacb Ha MlacTHHKy opraHu- 
lecKorO cTeKJla, H30bITOK BOJbI OTCaCbIBaICA CUbTpOBaNbHOH Oymaron, 
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paspes MpovsBo_usicaA Mok syno 20" 1CHKMM CTHJIETOM, M3rOTOBJICHHBIM | 
OOJOMKa Je3BHA GOes0nacHoh OpHTBbI, BIPaBJIEHHOTO B Je@peBAHHYIO PyY4k 
[liany paspezanucb Ha (Be PaBHbIe NOJOBHHbI B MpOXOMbHOM HJM I 
TepewHOM HalpaBeHHAX H MOMEelasIHCb B OTACJbHbIC COJOHKH TO 30—50 
B Kaxkyy1o. KouTpoububle miaHy, 

Ta6Oauna 1 coyepKaluch oTeibHO. Muteped 

Ckopoctb npukpennenua onepuposannpx u OTMETHTb, “TO TOCJe onepa 
tlebIX MaHys Mezy3bt Cyanea capillata (L.) 3aHHe NOJOBMHKH Many BHI 
(Uucao OceBIUIHX IWeJbIX H OIM€pHPOBaHHbIxX JIMCb PpaHeEBOH NOBep XHOCTHIO BIlepe 
naHyJ B %) COXpaHAA MpexKHIOIO MOJIApPHOC? 

Bcero 6plslo ONepHpoBaHo Goviee 

Mpozorbxo | Koutpomb = yyanys. B Taba. 1 MpHBezeHbI Cy 


= | Tlepeaune Samuve | paspesan- |(uenbre ma- 
Eater) | "(85 SHED Ree Hy J1bt) MapHble pe3yJIbTaTbl HeCKOJIbK 
S 2 EEN REED ANOS TES OTTO. Fes yhTalniee Oct aaa 
OMbITOB HE PpaCXOMATCH C 9dTHI 
1 29,9 = = PA JaHHBIMH. 
2 36,6 — — 24,7 B To BpeMA KaK KOHTPOJIbHI 
3} 78,9 2,3 21,1 42,1 WaHysbl HAYMHAIOT MPHKpen ATE: 
: 100 are core ae Ha BTOpOH eHb HM 3aKaHYHBAIOT MIG 
6 . 27°4 83.4 | 100° KpensieHve Ha IecTOH JeHb, ve 
7 = 56,4 97,8 = HHe OJIOBHHKH OepHpoBaHHll 
8 = 17,6 100 as WaHyJl HaunHaloT MpHKpenJAaT 
ie a he ie 2 yepes 2—3 uaca Nocie onepaluu 


Ha “eTBepTble CYTKH BCe OKa3bIBak 

cH phkpenwenHbimu. IIpukpen 
He Ke 3a][HHX MOJIOBHHOK 3aMeTHO OTcTaeT. Ko BpeMeHH, Kora UpuKpe 
JleHHe TepeqHHX MOMOBHHOK cocTaBJseT 100%, 3aqHHe MOJOBHHKH TOJIbKO 
YMHAIOT IIPHKPeMJIATbCA HU MpHKpelieHHe ux 3aKaHYHBAaeTCA Mb Ha 10 c 
Ku. [I]pukpenmenve 3aHHx MOJIOBH- 


HOK TOPMOSHTCA HW OTCYTCTBHEM Ha UX TaOnuna 
NepeHEM KOHIMWC CHeWHaJIbBHBIX CeK- 

PeTOPHBIX KJIeETOK, KOTOPble CJlyKaT CxopocTb NpHkpenieHua ace 
jd HDUKpeneHHA MNaHvA K cVvO- M WebIx many meny3p Aurelia 
A Be y y aurita (L.) 


cTpaTy H JIA OOpas0BaHHA KOTOPHIX, 
BEPOATHO, TpeOyeTCA JONOMHUTeIb- 
Hoe BpeMsA. CKopocTbh NpHKpeneHHun Tepennue |* Sannue || eee ce 


| paspe3aH- (WeJIb! 
MpOMOJbHO Paspe3aHHbIX Way 3a- BOOP OB HE Ey PLO BAN eerie many J 

SS (17 wT.) (18 wr.) (10 ur.) (17 9K 
HHMaeT IpHOJIHSHTeIbHO TpoMexky- rs) : | 
TOUHOe TOOKeHHE MeKIy CKOpO- 
CTAMH IIpHKpelJIeHHA 3aHHX TOJIO- f 2 s = — 
BHHOK HM KOHTPOJIbHBIX Nanya. OF- A w = = 
Hako MO TeMNY IpHKpemJieHHA OHH ys 14 ni ws 10 
OnmoKe K TwlaHylam kKOHTpoa. He- 5 17 4 5 15 
KOTOPOe OTCTABaHHe OT KOHTPOJIA B 6 — 5 Hi 17 
CKOPOCTH MpHKpenvJIeHHA STHX Ta- i i i a = 


HyJ OObACHAeTCA, OYCBHAHO, TpaB- 
MOH, HAHCCeHHOH BO BpeM#A Oepallun. 

J{onouHUTeIbHO Oblia MOcTaBeHa CepHA OMbITOR Haq Mianynamu crud 
megysbr Aurelia aurita (L.). Kak Buquo u3 Ta61. 2, pesymbTaTbl STUX OMIT 
COBNaaloT C MaHHBIMH, NOJIYYeCHHbIMM B OMbITaX c Wanysamu Cyanea capilla 
(L.). Tak kak MaTepuian Opi HeGOAbUION, MbI MPHBOAUM pesyAbTATHI He B np 
WeHTaX, a B aOcOJIOTHIX iWudpax. 

Hago 3aMmeTuTb, uTO paspe3 cam No ceGe He CTHMyIMpOBan MpuKpensen! 
NepeWHHX MOJIOBMHOK TWiaHyw..Bpwid MOcTaBeHbI ONBbITHI C HaHeCeHHeM pa3f 
30B MOO Ha Nepeyuelt, wMO0 Ha saquei YacTrax Weno naanyanet C. capilla 
(L.). Paspes perenepupopan yepes 2—5 yac., a cKopocts NIPHKpemeHuA OT 
PUpOBaHHbIX NaHYyJ MOUTH He OTKOHANACh OT HOpMbI. PesynbraTp Hallux On 
TOB He CorlacyloTCA C JaHHBbIMH, NOYeHHbIMH BulaqumMupcKuM.’ Sto pacxo: 
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SHHE MOXKET OOBACHATHCA TeM, YTO OObEKTHI UCCNeMOBAHHA NpHHaywexKaiu 
A3HbIM CHCTeMaTHYeCKHM rpynnaM. 

TakuM o6pa3oM, HalliH OMBbITbI 3aCTaBAIOT Mpe_NoNoraTb, TO, oTpe3aa 
P NaH YJbl 3aHIOIO MOJIOBHHY, ee BEPETATHBHYIC UACTS, MbI CHHMaeM Te Cjlep- 
MBalOulMe MMIYyJIbCbl, KOTOpble TOPMO3HJIM ee IPHKpenieHHe WM y]WIMHAIH 
epHOR cBOOoOAHOl X%XH3HH AHUMHKH. ABsenne TOPMOMKeHHA, HCXORAMIErO U3 
ereTaTHBHOH YaCTH 3apoyppliia, HaOmOfalocb H Ha Apyrux oOGOneKTax. Tak, 
ereTaTHBHad YaCTb 3apoybllwa MopcKoro exa Paracentrotus TopMo3suT o6pa- 
IBaHHe peCHHYeK Ha ero AHHMaJbHOH NooBuHe (4). 


JlenHurpaycKHl rocyapcTBeHHbIi yYHHBepcuTer Tlocrynuso 
um. A. A. )Kmanopa 10 IV 1956 


UMTMPOBAHHAS JIMTEPATYPA 
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K.Il. Upanosa, LAH, 65, Ne 4 (1949). 371.5. Haymos, IIpupona, 11 (1955). 
Ss. Morstadiwus, Pub. Stac. Zool. Napoli, 14, 2 (1935). 
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Jlokaagnn Anragemuu nayx, CCCP 
1956. Tom 119, Ne 3 


A. HW. CABHJIOB 


MJIEACTOHHbIA BHOIWEHO3 CHPOHOPOPHI VELELLA LATA 
CHAMISSO ET EYSENHARDT B THXOM OKEAHE 


(ITpedcmaeazeno axademuxom JI. H. Lep6akosuim 16 IV 1956) 


B mae 1955 r. mpH lepeceweHHH Ha SKCHeEAMIMOHHOM cyyHe «<BuTasb» TE 
moro TeyeHua Kypo-cwo MbI BcTpeTHIM B THXOM OKeaHe (*) MacCCOBBIe CKO 
Hua cHponodopp Velella lata Chamisso et Eysenhardt, Tuanuunoro mpeyct 
BUTeJIA IVI€HCTOHHbIX OplraHH3MOB TpONHKOB M cyOrpomuKos. IJapycuni 
NOABHJIHCb Ha MOBepXHOCTH OKeaHa Ha 36°20’ c. wt. H 146° 20’ B. W. cpasy B 60 
INOM KOJIMUeCTBe, KAK TOJIbKO MbI BOLWJIH B 30HY BAMAHHA Kypo-cno, HM TeMI] 
paTypa Bob! NoqHAMach Wo 15° (pwc. 1). Cratinble cKoNeHHa MapycHHuk 
TAHYJIMCb Ha J@CATKH MUJIb M UMCJICHHOCTb HX OcTHrala S—109K3. Ha IC mM? 
BePXHOCTH OKeaHa. Pasmepbl NapycHuKoB yocruramH 12 cm. B oxtsadpe 194 
u 1955 rr. B3TOM Ke pahoHe OKeaHa BCTPeYeHbI Obl TOMIbKO EMHHHYHbIe 9K3C 
IIAPbI Wap yCHUKOB. T]lepHowuyHOCcTb MaccOBOroO NOABJICEHHA Tap yCHHKOB OT) 


(>) w Mower paccMaTpHRaTbcd Kak XapakTepHawH YepTa UX OMoONOrHH. 
COopbl NapycHuka HW HaOMOJeHHA 3a erO CKOMJICHHAMH MOKa3aJIM, 4TO 
HUMe€eM 3/\eCb J[eJIO He TOJIbKO C BeECbMa CBOeOOPa3HbIM «MOJIYBOJHbIM» OpraHit 
MOM WeJlarHaJiW, a C WebIM PayHucTHyecKHM KoMIIeKcom. Ha noBpepxHoe 
OKeaHa ObIIO OOHAPyxeHO OKONIO 15 BUAOB APYrHX X%KMBOTHHIX, Gomee WH M 
Hee TeCHO CBA3aHHbIX C HapyciMKoM. B OomblwIMHcTBe CBOeM STO XHULHHE 
WIA KOTOPbIX MWIaHKTOHOar BesIeIa CYKNT WIM THMeh uu cyOcTpat 
JWIA TIPHKpelJIeHHA B ONpeeseHHble MeCpHObl KH3HH, UH TeM HW ApyrHM BM 
cre. Cpeyu TakuX PopM HaN6oNee MHOTOUMCCHHI TPH BUA ractponoy. Janthi: 
janthina (Linné), J. prolongata Blainville u J. exigua Lamarck. A 
Ha MapyCHHke, OHM OObeqalor ero MACHCrbI TMwaBaTeIbUbIl KOOKOA WH MOJi} 
MOB KOJIOHHM. Korga Becb NapycHHK OObeqeH, AHTHHbI NOKHaloT ero, HO pe. 
BapHTeJIbHO COOpyxKaloT ceOe H3 MY3bIPbKOB BO3Ayxa ocoOple momaBKH. [fj 
SbIPUAaTble MOMIABKH HMCIOMb3yIOTCA AHTHHAMH WM Kak cyOcTpar AA MpuKpe? 
JiGHHA KOKOHOB. | 
Tloqo6H) AHTHHaM Ha TapycHuKe, MHTaAcb MOIMMaMM, MoceiseTcaA rove 
*KadepHbId MosocK Tuna Aeolis. Murepecen cBoumu mpucnocoOmeHuMH K Tie 
JarHueckoMy OOpa3y %KH3HH Apyrok roswo*wabepHuk — Glaucus lineatus Reit 
hardt. UlynaspueBuHble BbIPOCTHI 2TOFO MOMMIOCKa CHJIbHO BbITAHYTHI B WIM 
M coOpaHbl B BeepooOpasuble Ily4KH NO KpadM Tesla, 4TO Mpuyaer emy cop 
CHJIbHO H3pe3aHHOM IWIMpOKOH WwacTHHKH. PacnpaBuB UlymaJibubl, riayK 
MlaBaeT Ha MOBEPXHOCTH BOMbI OpIOWHOM cTOpOHOM BBepX, MO/BeLIMBaACch Md 
QOWIBOM YAIMHEHHOM HOP HM OOKOBbIMH BbIPOCTAaMH Tela K MOBePXHOCTHOH mek! 
Ke BOjbI. BovIbuIad MOMMA COMPHKOCHOBEHHA K Meike MOBEPXHOCTHOrO HaTs 
X%KCHHA MO3BOIAeT EMY YePXKMBATHCA Ha Bose axKe BO BpeMA HEOOMbUIOLO LITO 
Ma. CkeJIeTHbIH OCTOB Cbe/eHHbIX MM MapyCHHKOB H pakOBHHbl AHTHH CJLY 2K at 
emMy cyOcTpaTom Jia oTKJajKH aut (4). 
OObmanbIMM CIYTHMKaMH MapycHHkKa, a TaKXKe UM AHTHHBI, APRMAIOTCA Kp 
Planes minutus (L.), m3onoga Idothea metallica Bosc. w KpeperKa Meta 
penalopsis sp. 
Ha oOrnojanublx XMMtHMKaMM ONOpHbIX mMlacrHHKax mueBmMatodpopax BE 
JEJE YACTO MOXKHO BCTpeTHTb pasviMuHbIX Cirripedia: Lepas anatifera (L.} 
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L. pectinata Splengter u L. fascicularis Ellis et Solander. M3 srux BUJIOB OCOGeHHO 
-MHTepeceH CBOHMH TIpHcnmocoOeHHAMH K XH3HH B Henarnanu L. fascicularis. 
TIpexye BCerO HafO OTMe€THTb 3HaYHTebHOe OOJIerueHHe ero cKeseTa 3a cueT 
“YacTHYHOH PeYKUMH H3EeCCTKOBbIX IJIaCTHHOK HM eFO CNOCOOHOCTD BbIJeIATD 
‘MpH MOMOIH OCOObIX IeMeHTHBIX 2KeIe3OK y OCHOBAHUA cTeGeIbKa MeHUCTHIt 
TIOMIAaBOK. Takum o6pasom L. fascicularis, noqo6uo suTHHam u nenaruueckum 
akTuHuamM Minyas sp., cam cosyqaeT ce6e noByunit cyOcTpaT JVWId MpuKpernse- 
HHA, Hy2kaaCb B NOCTOpOHHeM CyOcTpaTe TOAbKO B NepBbIe AHH KUu3HH. To- 


Puc. 1. Pacnpoctpanenne Velella lata B Tuxom oxeane. 1 — palionbl BcTrpeyaemocrn 

V. lata B Tuxom oxeane (no Jannbim Bigelow, Dakin u zp.); 2— pationp: Bcrpeyn V. lata 

Ha «Butase»; 3 — ceBepHad cyOMomApHaA H 1OxKHAA CYOTPoMMyecKad KOHBeprenTuble 
30ubI (Mo (14)); 4 — nopepxuoctHanx u30TepMa 15° ja aBrycra 


TlwlaBOK Ha4wHHaeT pa3BHBaTbCA BCKOPe Mocue OCeaHHA WANPHCOBH HOH JIM4HH- 
KH, ITO MO3BONAeT seMacy OCefaTb Ha OV€Hb HeOOUMbIIMe (BECOM JO HeCKOJbKUX 
MMJIJIMrpaMM) Tlabarollve WpeyMeTir (°) H NOJb30BaTbCA MUCTOPOHHEM cyOcTpa- 
TOM JIA IIPHKpelJIeHHA JIMIIb CaMOe HEMPOMOJKUTeIbHOe BpeMA. B cBa3n c 
39THM BOSHHKAET ellle OHA CYMeCTBeHHaA OHoNorMuecKad OcoOeHHOcTD L. fas- 
cicularis. B ormuuve oT Bcex NpounX yconOrHX, cleuMpwyecKol yepTok Ono- 
JOTHM KOTOPHIX ABIAeTCA HNO BUKHbIM OOpas XU3HH, STOT s1elac OONayaeT 
CMOCOGHOCTbIO AKTHBHOYO Nepe BU KeHHA B BOJe. HeOonbuioro pasMepa KOMIAaKT- 
HbIM MOMMaBOK erkO MpeososueBaeT COMPOTHBJICHHe BOJbl H MOSBOIAeT pauky 
JOBOJIDHO ObICTPO TWaBaTb. 

[IpwoOpereHHad 3THM yCOHOrHM CHOCOOHOCTh CBOOOAHO TepefBuraTbesA y 
NOBePXHOCTH BCbI IpHBeda TakKxKe K H3MeHeHHIO Xapaktepa MMTanusa. V3 we- 
JUAbULMKa B3BCLICHHBIX B BUJe MeIKUX YacTHL, NMUM L. fascicularis craHoBUTCA 
B KaKOM-TO Mepe aKTHBHbIM XHUHHKOM. IlouyscTBoBaB NpHcyTCTBHe MapycHH- 
Ka Ha paccTOMHMH, Jiellac NpHOmWKaeTCH K HEMY, YCHJIeHHO MoyrpeOat HOmKKa- 
MU, M Hallaqaer na Hero. I]pu 3TOMOH KpeNKO 3aXBaTbIBaeT Kpalt [aBaTesbHO- 
ro KOMOKOIa WapyCHuKa TOpakaJIbubIMH HORKAaMH H OOrppisaeT ero. Ilepexoy 
K XHUHMUECTBY BbIZBaJI HEKOTOPble alallTHBHbIe H3MeHeHHA B aHaTOMHYCCKOM 
cTpoeHuH. Tak, HallpumMep, WeTHHKH Ha TOpakaJIbHbIX HOMKKAX, CHbHO YIH- 
HeHHbIe y JIPyrHX yCOHOrHX HM BbINOMHAIOMIMe PYHKUMIO PuNbTpauAN BOJbI, y 
L. fascicularis 3HauHTeIbHO yKOpOUeHBI MH UpHcnocobyieHbl He CTOJIbKO 
K OTI@KHBAHHIO MeNIKHX YacTHIL NHULH W3 BOJbI, CKOJIbKO K 3aXBaTbIBaHHto U 
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ylepxkanuio KpynHoli yoOprmu. Moujyaa neppasd napa MakcHul. L. fasciculari 
BOODVKeHa OCOOeCHHO KPYNHBIMH HM KPeNMKHMH KPIOUKOBHAHBIMH — UWIMTMAMH,, 
KOTOPbI€ MO3BOJIAIOT eMy KPelKO 3aXBaTbIBaTb KPall MACHCTOTC KOOKOMA) 
llapyCHuKa UW BrpbisaTbca B Hero (pHc. 2). i 

Jleryuaa ppi6a Cypselurus heterurus déderleini Steindachner ucnompsyet 
napycuuka, a TakxKe MH AHTHH C UX My3bIPYalbIMM MOMNAaBKaMH, JIA OTKAAKHY 
ukpbl. Mewkve BUYbI THAPOMAOB HM MIUAHKM OOpasyloT BETBHCTbIC HIM CTeMA- 
WMecd KOJOHHH Ha pakoBHHax AHTHH. HeGoubmaa TypOemapus MocenseTCA: 
Ha IlHeBMaTodope WH Cpequ NomHnoB KooHuM. XuuHuK Halobates sericeus: 
Esch. ucnosb3yeT pa3JIMYHbIe MJleHCTOHHbIe OpraHH3Mbl B NMILY MW AA OTKIAAKU! 
sum (*). TlopepxHocTb pa3jeua Boa — BOSyX HCMONb3yeTCA TAKE, COBMECT- 
HO C 3THMH BAM, pANOM JpyrHX 2KMBOTHEIX, H3 KOTOPHIX AH THxoro: 


Puc, 2. PacnowoxenHe WeTHHOK Ha TOPaKaJIbHbIX HOMKKAX H CTPOe- 

HHe MAKCHJJI nepBol Mapbl pasmMunbix Cirripedia. a — JOHHbIM BUA 

Balanus evermanni; 6 — nenaruueckuii pHkpensmenHbli Bug Lepas 

anatifera; @¢ — nemarnuueckHii cBOOOHO MvaBaiomui Buy Lepas 
fascicularis 


okeaHa XapaKTepHbl pa3iuuHble cudonodoppr (Physalia sp., Porpita sp.}} 
rouOBOHOrHe MOsIocKH (Argonauta sp.), CTposlad MeHHCTHIM NMONMAaBOK ak- | 
TuHua Minyas sp. 4 ap. Ha HexoTopbix Buyax ycOHOrMx OOuTaeT Nomuxeta Hip-} 
ponoe gaudichaudi Aud. et Edw. (°). 

BovibuimHcCTBO W3 BCTPpeveHHbIX HAMM Ha MOBepXHOCTH OKeaHa HW CBASAHHBIX || 
C MapycHHKOM (hopM OTHOCHTCH K TeM CHCTeMaTHYeCKHM IpylNaM XKUBOTHEIX || 
(Gastropoda, Cirripedia, Decapoda, Isopoda, a Taxxe Actinia), Koroppie}| 
npefcTaBseHb! B cbayHe MOpel TaBHbIM OOpas0M THNHYHO JOHHbIMH BHaMy Hi | 
MOryT paCCMaTPHBaTbCA KaK BHJbI JOHHOFO NponcxoxKJeHHA. i 

Bowiplioe KOJIMYeCTBO CaMbIX Pa3HOOOPa3sHbIX JOHHbIX XXHBOTHBIX BbIHOCHT-|}| 
CA TeYeHHAMH B OTKPBITHIN OKeaH H3 IPpHOperxKHbIX MeJIKOBOJHbIX palOHOB Ha} 
OOJIOMKaX [peBeCHHbI HJM pyrux WwaBaloulux mpeymetax. Ilo mepe yqaenua}) 
oT OeperoB KOJMYeCCTBO TlaBHHKa YMeHbIUAaeTCA HW OMHOBPeCMeHHO YMeHbIWAaeTCA |! 
pasHooOpasve MOCeJIMBIIMXCA Ha HEM OPlaHH3MOB, OOJbIIHHCTBO KOTOpbIX B}! 
OTKPbITOM OKeaHe TorHOaeT. OqHakO Y HEKOTOPLIX BUOB BbIpPaboTamHcb cre-}| 
IMabHbIe MpHcHocoOJIeHHA K COXPaHeHVIO %KH3HH Ha MOBepxXHOCTH OKeaHal 
3a TbICHUH MHJIb OT Oeperos. Ogun u3 Hux (Cirripedia) nepeuimm K 2%H3HH B) 
MearvaIH, JOBOJIbCTBYACb COBCeM HeOOJIbIMMH, HO MOCTOSHHO NpHcyTcTByIo- | 
I{MMM Ha NOBeEPpXHOCTM OKeaHa TlaBalouluMH TpesMeTaMu, Bpose BeToueK BO-} 
OpocueH, KYCOUKOB MeM3bI WIM NpOOKM M JlaxKe nepbeB ntun. Jpyran uacrp 
QOHHbIX 2KHBOTHBIX, MPHTOM H3 CaMBIX Pa3JIMYHbIX CHCTeMaTHYeCKHX Tpynn,| 
Mepeliia K XH3HH Ha NOBEPXHOCTH OKeaHa ITYTeM BbIPAOOTKH CHeIlMabHbIX Npu-| 
CNOCOOJIEHHH, MO3BOJIAIOUIMX HM OOXOJHTbCA 3HAUHTEIbHY!O YaCTb XKH3HH BOB- 
ce 6e3 NOCTOPOHHUX MywaBalollux npeameTos. Cy6cTpaTom Jia npuKpensenus, 
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MOTPeOHOCTb B KOTOPOM OHH BCe Xe elle COXpaHMJIM, HeCMOTps Ha OKOHUAa- 
TEJIbHYIO YTpaTy BCAKOM CBASH C HOM OKeaHa, CJIyKaT JIA HUX HOO BbIJe- 
JIAeMbIe CAMMMH OPraHH3MaMH MysbipyaTbie nonmasKu (Janthina, Minyas, Lepas 
fascicularis), 160 NmeHKa NMOBepXHOCTHOFO HaTAXKeHUA BOB (Glaucus, Halo- 
dates), 1H60, HaKOHeLL, Tea Apyrux MyiaBarowlux Ha MOBeEpXHOCTH OKeaHa KHBOT- 
HbIX, KAKOBbIM OKa3aJlacb cHcoHOdopa Beema. 

Takum o06pasom, B lponecce OcBOeHHA pa3sJMUHbIMH BUaMH 2KUBOTHBIX (B 
TOM UHCJI€ H JOHHbIMM) OTKPbITbIX NPOCTpaHcTB MOBepXHOCTH OKeaHa ccopMH- 
POBaICA KOMIMJIeKC CBOeOOpasHbIX MO cBOeH ONONOrHH MewarMuecKHX 2KHBOT- 
HBIX. Boybilyo posh B POPMHPOBaHHH STOFO KOMMVIeKCa cbIrpasa cuouoopa 
Beslea, KOTOpad OKasalacb [IH MHOFHX W3 HUX HE TOMbKO MOAXOAAMUM cy6- 
CTpaTOM JIA MpHKpeleHHA B ONpefeJeHHble Nepvoybl MKH3HH, HO MW MMe. 
OHOBpeMeHHO C MAaCCOBbIM TOABJICHHeEM MapycHukoB Ha ceBepe Tuxo- 
ro oKeaHa B Mae 1950 r. OblO BeTpeyeHO CobWCe KOMMYeCTBO AHTHH u Lepas 
fascicularis. TouHo Tak 2e, NepHogquyeckoe NOABNeHHe GombIWOrO KOMMUeCTBAa 
AHTHH UW riayKyCOB B OTJeIbHbIX patoHax Tuxoro u ATmanTuyecKkoro OKeaHOB 
TIPOHCXOJMT OJHOBPeMEHHO C MaCCOBbIM MOABJICHHEM MapycHHKoB (°,?°). 

Bcex STHX CBASAHHbIX C NOBEp XHOCTbIO OKeaHa OpraHH3MOB, B KayecTBe OuoJIO- 
rHuecKH OOOCOONeHHOH FpyiMbl MOPCKHX 2KHBOTHBIX, Mbl MOMKeM paccMaTpH- 
BaTb KaK CaMOCTOATeIbHD MNeHCTOHHBH OnoneHos. Mempy 
OTJ[CJIbHbIMH, COCTABJIAIONLMMH STOT OHOWeCHOS BHAAMH CYyLWeECTBYWOT ONpeseseu- 
Hble Tpopuyeckuve HW OnoToMMYecKHe CBA3H. BuoWeHO3 STOT 3aHUMaeT ONpeeseH- 
HIM OMOTON — onpeyeyeHHy!0 TIOWab MOBepXHOCTH OKeaHa—H MMeeT CBO! 
dpean. [panuubl apeasia, Tak %e KaK H BHAOBOK cocTaB OuoleHoO3a, Ompesema- 
fOTCH tbakTOpaMM He TOJbKO BOAHO!, HO HM BOSLyWIHOH cpembl (TemnepaTypa 
BO3]yXa, HallpaBJIeHHe HW CHJIa BETPOB, OCaKH, COJHEYHAA HHCOJIAUMA HT. M.). 
Oto oOcTOATeJIbCTBO CTABHT MVIeHCTOHHbIM OMOMeHOS TapycHuKa B OOOCOGeH- 
‘Hoe MosloxwKeHve UM OTIHUaeT ero OT BCeX APyruX JOHHbIX HW NemarMyecKkux OxO- 
I[@HO3OB MOPA. 

Ha kapte o6mlero pacnpoctpaneuua Velella lata B Tuxom oxeane (puc. 1) 
MOXKHO BHJeTb, UTO Ha CeBepe apead OuoleHo3sa orpaHHueH CyONOJAPHOW KOH- 
BepreHTHOH 30HOHM a Ha lore — cyOTpomMuecKOH KOHBepreHTHOH 30HOH. Cyya 
‘m0 MaTepHasam akcnequuuH Ha «Meteor», aHaOrHuHble rp aHHllbI MOXKHO ycTa- 
HOBUTb UM JIA pacmpoctpaHeHua Velella sp. B ATsaHTuyeckom oKeaue (1%). 

B cepepo-3anaquou uactH Tuxoro okeaHa rpaHuia apeama BbIpaxKena JO- 
BOJIbHO Pe3KO, MOCKOJIbKy TOK Kypo-cvo, Hecyl\ve NapyCHMKOB C tora, NO]- 
‘tupaorcs c ceBepa TOKaMH xouloqHoro KamuyatTcKoro TeveHHs; nojorKeHue STOH 
‘TPaHHUbl MeHAeTCA BMecTe C Ce3OHHbIMH U3MeHeHHAMM CeBeEpHOH rpaHHUbl pac- 
MIPOCTpaHeHHA y NOBepXHOCTH OKeaHa CyOTponmMyecKOH BORHOM Maccbl. 

BuyoBok cocTaB OuoOleHOsa HW PpaHHUbl ero PacIpOCTpaHeHHA MOPyYT CJIyKUTb 
(4TO 4aCTHYHO y2Ke NMOKa3aHO Ha IipHMepe BCTpeYaeMOCTH OTJeJIbHbIX BHJOB 
Velella, Physalia, Janthina, Glaucusu Halobates (1°, 12, *3)) BU3YaJIbHbIM 
moKasaTesieM paciipoctpaHeHHA y MOBepXHOCTH OKeaHa cyOTpomMuecKkOH BO- 
HOH MACCbI, KYPCa OT/eJIbHBIX TeYeHH, PaHOHOB BbIXOfa Ha NOBEPXHOCTb Tly- 
OHHHbIX BOX UM pAMAa Apyrux ruy_pomormuecKuX HM MeTeOpOJIOrHyYeCKHX ABJIECHHH 


WactutyT okeaHosorHH Ilocrynuuio 
Axkajlemuu Hayk CCCP 14 IV 1956 
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Jlokaagn Akagemun nayx CCCP 
1956. Tom 410, Nb 3 


PH3SHOJIOTH A 


Axayemuk AH ApmCCP X. C. KOMWITOAHL u M. A. MOCKOHOBA 


O FYMOPAJIBHOM NMEPEXAYE MEPHOAMYECKOFO BIIMAHHA 
BJLY)KAFOWUErO HEPBA HA CEPJILLE 


V1. M. Ceyenos copmectuo c HW. HW. Meunnxospim (!) 8B 1873 r., a mo3qHee 
VM. M. Ceyenos u B.M. Pensxos (7), noka3au, 4TO JIMTeMbHOe pasypaxKeHHe 
Ony2«arollero HepBa (10 40 MHH.) BbIsbIBAaeT Ha Cepyle Yepenaxn HW JALyuKH 
MepHOAMyecKH MOABJIAIOWMHCA TOPMO3HBIli WH BOCCTaHOBHTeJIbHbIM Mpomeccn. 
TanpHerinemy ucceqoBaHuto sToro daxta MW. M. Ceyenos npuyapas Gompuioe 
3HaueHHe, TAK KaK OH CUHTAaJ, YTO NO_OOHAA chopMa onbiTa oOmeryaeT H3Zyye- 
Hue elcTBHA Oyxalollero HeEpBa Ha paOoTY cepa, NOsBONAA MpososKu- 
feJIbHOe BPeMA HaOMIO{aTb 3a ero paOOTOH B YCJIOBHAX JWIMTebHOrO pasyqpaxe- 
dua OyKjatollero HepBa, HW OTKPbIBaeT BO3MOKHOCTb Oosee JeTaJIbHO HccIe- 
JOBaTb coco ero jlelicTBua. Ilo MHeHnio .M. Ceuenosa, nepwosuyueckui xa- 
JaKTep JleHCTBHA OnyxKalollero HepBa MOXKET MOCMyKUTb HCXOAHOH TOUKO! 
WIA YCTAHOBJIEHHA MepHOAHYeCKOH JeATeJIbHOCTH HEPBHbIX LCHTPOB. 

Bnepspie K «peHoMeHy CeyeHopa—MeuHHkKoBa», CiycTA MHOFO JIeT CO Bpe- 
M€HH efO OTKPHITHA, OOpaTuHch B JaOopaTopHH X. C. Komrosnya (*), rye 
IIH MOJYYeHbI NepBble MMorpadwuecKkHe 3alHCH MepHOAMYHOCTH TOpMO3HOrO 
Ipomecca Ha cepyue JArywiKku mp 40-MHHYyTHOM pa3fpaxeHHH Oyxaloulero 
1@pBa CO CTOPOHbI MpoyosroBaToro Mo3sra HW MIpeUpHHATbI MepBble Wark B HC- 
I€JOBAHHH MeXaHH3Ma 3TOFO ABJICHHA. 

B HacTOAlleM COOOMIeHHH MPHBOAATCA JaHHble O BO3MOXHOM FyYMOpaJIbHOoH 
lepeyqaue mepvoyuyeckux UW3MeHeHHH B XapakTepe JlelicTBuA OulyxK)alollero 
iepBa IIpH JVIMTebHOM ero pa3paxeHHH. 

MeToquka H pe3yAbTATHI. ONbITH! MpOBOAMMIMCh Ha cepylax 
Iaryuiku Rana temporaria. O6pruHo nog OMbITOM Obi OHO cepAle-oHop, 
7 KOTOPOrO MpOH3BOANOCh passqparxkenne OuyxKalollero HepBa, H Ba cepf- 
[a-peuunuenta. Jia cepyua-qoHopa HCHOb3s0BasICA MpelapaT, CocToslMA 
[3 IpofomropaToro Mosra, Oy aloulHxX HepBOB, cepa, H30JIMpOBaHHOrO Mo 
Iitpay6e. PasypaxxeHve Onyxfatollero HepBa MPOH3BORHJIOCb CO CTOPOHBI 
ipOMOMPOBATOFO MO3ra OT cTHMy.IATOpa Tuna TPAX-1 npn TomomH cepeOpaHbix 
JIekTpofos. B onpeyesenupie asp padorbl cepyiia-foHopa B yCJIOBHAX JJIM- 
€bHOrO paspaxKeHHA MposomrowatToro Mosra nepdy3saT U3 cep/lla-qoHopa 
ICPCHOCHJICA HA COOTBETCTBYIOUIHe Cepfa-pelMMveHThI, IPHYeM OMHO M3 HHX 
y2KUJIO TECTOM JIA cbas TOpMoxeHUA (puc. 1, 6) a Apyroe — AA thas BoccTa- 
OBJIeHHA paOoTH cepAia-qoHopa (puc. |, 6). 

Jlauupie ofMoro M3 THMMYHIX ONbITOB MpescTaBsenbr Ha puc. 1. Bepxuaa 
uMorpamma (puc. 1, a) sABAAeTCA XapaKTepHbIM TIPpHMepoM TepHosMyecKoH 
MeHbI TOPMO3AIero WH CTHMYJMpytollero BIMAHMA Osy2Kalollero HepBa Ha 
epjlile pH ero AMUTeMbHOM pa3fpaxeHuN. Taka CMeHa MpOHCXOMMT Ha Tpo- 
SOKeHUH BCerO BpeMeHH pa3sipaxkeHua OwyKalollero HepBa. KumorpaMMp! 
‘ue puc. | NoKagbIBaloT, YTO nepdysaT, B3ATHI 13 CepAua-oHOpa B Casbl TOp- 
OKCHHA H MepeHeceHHbIi Ha CepfUe-PelMMHeEHT 6, OKA3bIBAeCT Ha MOCUE/I- 
ee THMMUHOe OTPHULaTeIbHOe HHOTPOMHOe JecTBHe, a B HEKOTOPBIX CJIYYaAxX 


OTPHUATebHO XPOHOTPOMHOe; Nepysar Ke, BSATHIM B (pagsax BOCCTAHOBJIeCHUA 


2 JIAH, tr. 110, Ne 3 481 
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3X. |C; Kontro x um 
Tipupona, Ne 11 (1954). 


paooTel cepflla-qoHopa M MepeHeceHHbIM Ha Cep/lle-pellHNvenT OF oKay 
3bIBaeT ACHO BbIPaXKeHHbIi{ TMOJIO%KHTeJIbHbIM HHOTPOMHbIM addektT. Takum 0G) 
pa3s0M, OKagaslocb, TO B KaxKO case paOoTbl CepeyHOH MbILIMbI B YCJIOBMA 
JWIHTebHOrO pa3spaxkeHHa OmyKalolllero HepBa (CO CTOPOHbI WeHTpa B Mpay 
WONrOBaTOM MO3re) IPOHCXOAUT BbICBOOOKAeHHe PasJIMYHbIX NO CBOeMy ey 
CTBHIO XHMHUeECKHX BeLlecTB. : | 
TlomyyeHHble pe3yJIbTaTbl MO3BOJAIOT CeaTb MpeABaPHTeJIbHbIH BbIBOX |} 


TOM, UTO B OCHOBEe nepvoyuueckon aKTHBHOCTH cep eqHou MbBILUUbI B YCJIOBH AZ 


TCO etn erento ein eattagneettacrcsi Hitt fete 


Puc. 1. a—nepwoxuueckas cMeHa (bas TOPMO?KCHUA WH CTHMYJIAWHH CepAa-LoHopa MPH WHTeI! 

HOM pa3ipaxkeHHH O.1yxKLalollero HepBa (AHTebHOCTb pasqpaxenusa 12 mun. uactota 20 ru); 6 

cokpalleHHa cepAla-pelunuenta — JelicrBue nepdysata B (basy CTHMYJIAWHH; ¢ — COKpalleny 

cep qa-pelunueHTa—jelicTBHe Nepdy3ara B Pa3sy TOPMoxKeHHA. OGa peHMHeHTa NOABeprHuyTbl npe? 

BapHTeIbHOMy JelicrBHIo mposepuua (1-10-°). OrmerKa BpeMeHH WIA CepAel-pelHMHeHTOB OOULS 

OYKBEI H CTpesKH O6O3HAUaIOT MOMeHT OTCAaCbIBaHHA Nepdy3ara 43 cepAWa-OHOpa H NepeHoC @ 
Ha COOTBETCTBYIONHe cepfla-pelunnenTe!. P — pactsop Puurepa. 


JWIHTeJIbHOrO paspaxeHHA Oryxaloulero HepBa JIeKHT TlepHoyMueckas 
CMeHa BbICBOOOXKeHHA XHMHUECKHX BeleCTS, BbISbIBAIONIMX JHOO HacTyNG 
HHe TOPMO3HOH dasbl B padoTe cepa, WHOO HacTyMIeHHe BOCCTaHOBJICHH) 
nocwlequen. 

B cnelivabHOW CepHH OMbITOB OblwiIO NMOApOOHO UucceOBaHO OTHOINeHH} 
BbIJCIAIOMUXCA B PpasHble (Pasbl XHMHYECKHX BeWIECTB K pasJIHUHbIM PapMak«y 
JOPTH4eCKHM areHTaM (aTpONHH, MposepHH, AuOeHamuH HH Yp.). Pesysptaril 
9THX HCCeOBaHHH OyyT U3JO2XKeHbI B COOTBETCTBYIONIeEM COOOIIeHHH. | 

JlaibHeliume ucceqoBanua «cbeHomeHa Cevenopa—Meunnkopa» Ha coBpdl 
Me€HHOM ypOBHe (bu3HOuOrHH, dapMakOJIOrMHH HM OMOXHMHH MOryT MpHBecTH | 
BaXKHBIM BbIBOJaM B OOAaCTH (u3sHOMOrMH HeEPBHOM CHCTeMBI. 


MockosckHi rocyapcTBeHHbllt YHABepcuTer Ilocrynuao 
um. M. B. Jlomouocosa 17 VII 1956 


WMTHPOBAHHAA JIMTEPATYPA 


1 Mi. M. Ceuenos, HW. WH. Meunu kos, Onsvonorus nepBHoli cucTeMbl, 3, KH. 4 
1952. # HW. M. Ceuenos, B. M. Penaxos, tam me, 
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Horaage Akagemuu nayr CCCP 
1956. Tom 110, Ne3 


PH3SHOJIOLH 1 


I. C. CTPEJIMH wu Jle B. CYBOPOBA 


SHAYEHHE BHTAMHHA C B MEXAHH3ME PEAKTHMBHOrO 
TOPMO)KEHHA KJIETOUHOFO JEJIEHHA MPM BOJIEBOM 
PASJIPAJ)KEHHH )KHBOTHDbIX 


(ITpedcmaeaexo axademuxom JI. A. Op6enu 3 IV 1956) { 


B mocyiequee BpeMA B psye paOoT NoKa3saHo, TO GoneBoe pasjpaxKenne 

JeKOMMTAaWMUX MPHBOAUT K peaKTHBHOMY BPpe€MeHHOMY TOPMOXKeHHIO KIeTOU- 
Oro JeleHHA B TKAHAX (1-°). Taxol xe adcdbeKT BBISHIBaeT MOKOXRKHOe BBETe- 
Hue ajpenamtHHa (°°). IIpu yqanenun HaqnoveuHHKOB OosleBoe pasypaxKeHne 
€ NpHBOANJO K TOPMO%KeHHIO MUTOSOB (°,°). OTH tbakTbl H HeEKOTOPbIe Apyrue 
OCBeHHbl€ JJaHHble OOOCHOBbIBaIOT TIpecTaBNeHHe O POH afpeHanuHa Haz- 
MOYeCYHHKOB B M€XaHH3Me peaKTHBHOTO TOPMOXKEHHA KNCTOUHOTO JeeHHA pu 
HOJEBOM pa3zjlpaxkeHHH. . 
' Bee pa6otpl, B KOTOPHIX H3y4asOCcb peaKTHBHOe TOPMOKEeHHE MUTOTHUECKOL 
KTHBHOCTH, IIPOBOJHJIHCb JO MocJeqHerO BP€MeEHH TOJIbKO Ha MbIIaX H KDpbI- 
ax. Ojuako HegaBuo JI. B. Cysoposa (1°) noKasaua, uTo| IpH OoweBoM pa3- 
(paxkeHH HW Np BBeeHHM afpeHaiMHa MpekpalaeTcA BCTYMIeHHe TKaHeBbIX 
<JIETOK B JIeJIeHHe He TOJIbKO Y Mblllieli H KpbIC, HO TaK#Ke Y'KPOJIMKOB H KOMEeK. 
TIITHI, IPOBeeHHbie Ha B3POCJIbIX MOPCKHX CBHHKaX C pa3f[paxkeHveM UX 91eK- 
pHuecKHM TOKOM B TeyeHHe 2 4ac. B YCOBHAX, AHAJIOTHUHIX NPHMeHABILUMCA 
3 paOoTax C APYyrHMH 2XKHBOTHDIMH (*,*), a TakK2Ke C BBeJeHHeM af[peHamHHa, He 
JasiH omkMgaemoro pe3ysbTaTa. KoumuectBso duryp KJeTOouHOrO JeseHHA B 
JNUTeMHH POFOBUIl H B KOXKe OCTABaOCb He H3MCHEHHHIM MO CPaBHeHHI0 C KOH- 
posieM. SToT (bakT Obl WIA Hac HeOXKHAAHHbIM WH TpeOoBal OObAcHeHHA. Bor- 
CHeHHe BOTpoca MOTO JlaTb JOMOMHUTeJIbHbIC CBEJCHHA, MOSBOAAIOWMe yr- 
MYOUTb MpefcTaBseHve O Me€XaHH3Me PpeaKTHBHOrO TOPMOXKeHHA KJeTOUHOFO 
eleHHA. 

BeneycTBHe TOrO, YTO TOPMOXKeHHE MHTO3OB BbiIpaxkaeTcA B Npekpallenuu 
3CTYMJIGCHHA KJeTOK B 9TOT Npowecc, a KeTKH, HataBUive eseHve, NpososKa- 
OT efO HOPMAJIbHO, B Tlomyuaemom aciekTe MpHoOpeTaeT Oompiuo0e 3HayeHHe He 
fOJIbKO JWIMTeIbHOCTh pasysparkeHUA, HO HU CpOK (buKcawHu OO‘eKTAa. Y MpIeH 
4 KpbIC pH cbukcalHH TKaHek yepes 30 MMH. MocJe Hatvada OMbITa yMeHbUIAeT- 
{4 JIMUIb HCO HavaJbHbIx thas JeseHua, Nocre BOsyelcTBUA B TeyenHe | yaca 
41,5 uac. ucuesaior yxe HM No3qHHe dasbl. OueBuqHO, YTO B HaOs1OaeMbIx 
SIBUTaX WMeeT 3HaveHHe JVIMTebHOCTh TeveHHA MUTO3Aa. I]osTOMy MbI MOrJIv 
Ape MOOXKUTb, YTO OMbITLI C MOPCKHMH CBUHKAMH, NpOBeeHHble C pas paxkeHvem 
3 Teuenve 2 vac. c nocsepxyromeH duKcauMehH MaTepuasa, JlasiM OTPUWaTeJIbHbIe 
DesyJIbTATbI B CBA3H C OCOOCHHOCTAMH TeYeHHA MHTO3A Y STHX 2KMBOTHHIX. 
Ucxoa U3 9TOFO, Mbl MOCTaBHIH OMbITbI, B KOTOPHIX BAPbUpOBaaCh [MTC b- 
JOCTb BosfelicTBuli. Marepvan @ukcupoBascs cpasy Noce OKOHYAHHA BOszeH- 
“TBHA. 

Mopexue cBuHKM, Kak M j[pyrve UcceqOBaHHble HAMM MJICKOMMTAIOMIHe. 
TO(Bepralucb BOSfeliCTBHIO 9IeKTPH4YeCKUM TOKOM B KaMepe C IIPOBOJOUHbIM 
qHOM. TOK J[aBayicaA OTJeJIbHbIMH MMMYJIbCaMH TIO HECKOJIbKO CeKYH], C Mepe- 
spBamu B 2—3 mun. VMcnomb30Bancs TOK MHHWMaJIbHOrO HallpsAxKeHuA, PH 
<OTOPOM HaGllofjalach peskO BbIpakenHad BHraTebHad PCaKIMA 2KUBOTHDIX. 
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UactTu XKHBOTHDIX WIA CPaBHeHHA BBO MICA apeHaJIHH MOBTOPHO, Yepes Ka ]pl|| 
40 mun. B TeveHne 2-yacoBoro onbiITa. KOHTPOJIbHbIM 2KHBOTHBIM B OTIbITaX C all 
peHasIHHOM BBOAMICA CusHomormyeckult pactBop. MuroTuyeckas akTMBHOCT 
ViccsleOBaacb B SIMTeIMM POPOBHIL Ha TOTAJIbHbIX MpelapaTax HM B 9MMepMHCh 
KOKU yxXa Ha cpesax TOJUMMHOH B 8». PoroBHUbI OKpPalIMBasIMCb TeMaTOKCHJIM) 
HOM lo AcBOHHY, Cpesbi KoxKA — remaToKcusnHoM Kapauun. [loqcuuTpiBamoc? 
UHCO KJIeTOUHBIX JIeeHHii 10 (bazam B OMpeyeseHHOM uNCIe MOMeh speHusa (Off) 
Ho nose 0,124 mm’). IIpemapatTp! npocMaTpHBaslicb IpH HMMepCHOHHOM yB& 
mimuenuu mMuKkpockona 1/12 ox. 1, Llelicca. | 

TIpopegenubie onbiTst (ra6n. 1) noKa3bIBaroT, YTO H pM BapHallnu MWIMTeIb 
HOCTH BOSJeHCTBHA Y B3POCJIbIX MOPCKHX CBHHOK HaM He yjaJlocb HaOv0,aTy 
PCaKTMBHBIX CBHTOB B MHTOTHYCCKOM AaKTHBHOCTH HH B 9SIIMTeJIMH POPOBHItbb 
HH B 9STIMAepMuce. 


Ta6auma 14 


= Saintesui poropuy Oammaepmne KOKU yxa 
Hponsene (100 n. 3p.) (250 m1. 3p.) 
& BO3I. = 
4 DE NS Ne Sik WR | aM AR 
4 S 
KouTposb 1 HA PASS |) oT aay i sy [ha fe aad eee a 
Zp NO) AAC Saat yall 3 5 | 244 
3 | (u3. pact- OPZS ne onlecon oom 7 2) 41 15 
Bop) | 
QMeKTpHY. TOK 4 30 Mm. SaESe Th |) 25) |) (ovr ‘| 9 3 | 40 | 2a 
8 14 NW | aks Ao Natal WP 1x0) By | ata! 2 9 | 2m 
6 24 |) 23 (oye {| a) |p B77 Bh | al? 1 7 | Zan 
it 24 SNe A ah NN Ti Bl | tf 
Agpenanuy, 1 mr/Kr 8 50 M 16Vi 271 9 20a T2022 
Beca 9 50 m 28°) 30) | AO AaIS2e le Salle oul encore ee 
10 Di Way ag |) 2a | 1 Pal AN5) 3 7 \ aa 
(lil 54 LZR (SE | 25) Se GOT a: Oe | ee ee ee 


IIpumeuaune: Il, M, A, T 3yecbj] nu B cnelyiomet Tab6mune o3HayaloT, cooTBed 
CTBCHHO, MpO-, MeTa-, aHa-, Tewlo(as3bl. 


UToObl OKOHVATEbHO YJOCTOBEpHTBCA B TOM, YTO OTCYTCTBHe peaKUHH | 
B3POCJIbIX MOPCKHX CBHHOK He onpejeimeTca OCO6eHHOCTAMH MposomKUTeIH 
HOCTH MMTOTHYeCKOrO WMKNa, MbI Md 

TaOauna 2 CTABHJIM OMbITbI C KOJIXHUMHOM (anka 

V3meHeHve MHTOTHYeCKOM AKTHBHOCTH 3MH- ai Sens eee anal eras mera 


Tes POFOBHI, MOpcKUX cBHHOK nocne ase). Y Tpex CBUHOK Yepes 2 yac| 
BBCeHHA KOXHONHAa (2 mr Ha 100 reseca) HOCe BBEJeHHA KOMXHUMHA ObWIO OOHA 


(4HCJIO MHTO30B, HaiieHHpIx B 100 m1. 3p.) Py*k2HO TaKOe %K2 HapacTanue 4HCu 
WeNAULAXCA KIICTOK, PaBHbIM OOpasol 


48 SAL ae te z 3a CUeT HaKOMJIeCHHA MeTaa3, Kak H | 
2 i 
35 T |) & — xpeic 4 Msrutait (44). Sra qanupre (ra6n.2 
moKa3aid TCM CaMbIM, TO JWIMTeTE 
CTb 
bree t| 9} 03} gkos| g5 MOCte MHTormueckoro umKa y MopcKH 
2140] 27| §|173| 5g  CBHHOK He oTmM4aeTcA saMeTHO oT Ta 
KOBOH y JPYPHX %KABOTHDIX. | 
Kouxuunn 3 = bes o| 4 | 168 Takum o6pa3om, calenyer pHATH 
4 lind os Evie Made acta q | 
FARTULL Semana IBOLY, YTO Y BSPOCJIbIX MOPCKHX CBI 


HOK, B MpOTHBONONOXKHOCTR [pyre 
UCCMEOBAHHBIM MJCKOMMTAIOULMM, jeIeHHe K€TOK He TOPMOSHTcH HH Hp 
BOSMCNCTBUM SJIEKTPHYCCKHM TOKOM, HH MOCJe BBeeHHA apenannua. 
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Vispectuo, uTo MOpcKasl CBHHKa, Kak H ue0BeK, B, IIPOTHBOMOJIOHKHOCTD jp y- 
(PHM HCCJeOBAHHBIM HAMM XKUBOTHBIM, He CHHTE3HPyeT aCKOPOMHOBYIO KHCJOTY 
+B TKaHAX HW NOSTOMY HYXKaerca B NOWYYeHHH ee C MMMell. 
_ OfbiTbl TIpoBo,usuch HaMH B SUMHee BpeMA, H XKMBOTHBIC HE nosyuasiu jo- 
‘CTaTOYHOTO KOJIMYeCTBa BHTamuHa C. Moxuo Oblulo ,YMaTb, YTO OTCYTCTBHe 
PpeakUHH Y HCIONb3OBAHHbIX MOPCKHX CBHHOK OObACHAeTCA HeOCTATKOM BHTAa- 
MuHa C B ux TKaHAX. IlpeqnocbiKol K 3TOMy Mpeqono*KeHUIO NOCI 2H 
qanubie A. M. Yrescxoro u M. JI. Bytom (12), noKagaBuine, 4To peakuuA Mop- 
CKUX CBHHOK Ha BBe/leHHe ajpeHaIMHa, B OTHOLMCHHH H8MeCHeHUA yrseBoO_HOrO 
OOMeHa, 3aBHCHT OT CTeMeHH HacbillleHHA TKaHeli BuTamMunom C. YrescKuii 
CuHTaeT ACKOPOHHOBYIO KUCOTY cTaOuAM3aTOpOM ajpenamuHa B OpraHugMe. 
B avrepatype uMetoTca H Apyrue jau- 
Able, YkasbIBalollve Ha sHaveHve acKop- Ta6auna 3 
OWHOBOM KUCJOTHI B peaKUHAX Ha aylpe- Vismenenve MUTOTHUeCKOI aKTHBHOCTH 9IIK- 
HaJIHH. TeJIMA POTOBHIL MOPCKHX CBHHOK TPH pa3- 
B CBA3H C 3THM MbI WOCTaBHJIH Ha- ApaxkKeCHHH *KHBOTHHIX SJIEKTPHYCCKHYM TOKOM 


Garonexin ax Topwowciien.xnerow~ LANACHNsapeannia soni 
“HOPO fevleHHA Y MOPCKHX CBHHOK C_ goroi (noKa3aHbI uNcwa MHTOZOB, paccuH- 


BBeJeHHeM ACKOPOHHOBOH KuCOTHI. B TaHHble Ha 100 n. 3p.) 
HMpeABapHTeJIbHOM JIByX¥aCOBOM OMbITe 


€ OJHOBPeMeCHHBIM BBeJeHHeEM BHTaMH- ag a E | 8 
Ha C u afpeHaiuHa MbI He NomyanaH MN e | 8 Bt ime 
M3MeHeHHA MUTOTHYeCKOll aKTHBHOcTH BFPO | OE | OS | | S| ge 
amuTemnH poropun. B yanpnenmux ey ao) yen lesa lee 

}OMbITaX MbI HCHOJb30BaH MKUMBOTHbIX 

nocie JMTeIBbHOH MpesBapuTesmbHol I cepus 

| BHTaMHHNsaunH. Bcem nojonbiTHbim 1 84 1°93) 25 £49 
CBHHKaM B TeyeHHe 6 JHeli Nepeyx OMbI- 22 | 123 | | 5 | 30 
TOM BHYTPHMBIIUeUHO BBOAHIOCh m0 70 

MP aCKOPOHHOBOH KHCJIOTbI exKeHEBHO, ae ae 


117 LOMA 42 | 100 


'4To OOecneuuBaO HacbilleHHe HX Op- <9 14 35 13 38 


)raHv3Ma BuTaMHHoM C (1%). Kpome Toro, Mh 

} BC€EM CBHHKaM, Tak2Ke B Tevenne 6 JHE 116 

} 70 NOcTaHOBKH OMbITOB, NpesocTaBsa- + Cpegu. | 107,0 36,3 46,7 
| IMCb OBO, CeHO, OBeC B HeEOrpaHuyeH- 

} HOM KosMyecTBe. Ha 6 yenb, yepes 4ac OcHe NocefHero BBEeHHA ACKOPOMHOBOH 
| KUCOTHI, OHA YaCTb XKMBOTHBIX MOMBepradacb BO3eKCTBHIO TOKOM, Apyraa — 
| A peHaMHOM, TPeTbA CyKUMAa KOHTpOseM. PesyJbTAaTbI ONbITOB Npefctapue- 
} HEI B TaOr. 3. TloqcuuTpiBanoch H UMCIO MHTO30B B 100 NouAx 3peHHA KaxKyOn 
} pOroBUllbI %UBOTHOTO. DukcalluA MaTepHasa MpOWusBOAMach yepes 2 aca 
}mocme Hauyasa Onbita. 

Tlomyyenuble pe3yJbTaTbl NOKa3biBaloT, YTO B YCJIOBMAX HacbIMleHHA Opra- 
/HM3Ma MOPCKUX CBHHOK BHTaMMHOM C pH CoseBoM pasypaxXeHuv UW BBeeHuv 
ajpeHaluHa y HMX, KaK MW Y ApyrHX MJeKONMTAICIIMX, MpOWCXONMT TOPMCxKe- 
‘Hue Npoueccos Jenenusa. ToMbKO y OAHOTO U3 HCHOMb3SOBaHHDIX KUMBOTHBIX (N¢1 2) 
)MbI He NOMYIWIH CHHKeHHA YMCA eNAWIMXCA KJCTOK. 

STH WaHHble NOATEePXMaloT MpaBYJIbHOCTb Halero NpeNoFORweHUA O TCM, 
qTO BHTaMvH C ABsIAeTCH HVMe€HHO TEM (PaKTOPOM, KOTOPOFO HeXBaTaJO B Opra- 
HH3Me€ MOPCKHX CBHHOK JWIA OCYUIECTBIICHHA PeAKIMH TOPMOXEHHA KJICTOUHOTO 
yeneHusa. 

Jina nogTBep2KeHUA W310%eHHOTO BEIBOMa MbI MOCTABHJIM OFbIT C OoeBLIM 
pa3ypaxkenvem Ha CBHHKAaX, KOTOPbIX KOPMHJIM B TeyeHve 17 THe NMMeH, He 
cojlepxKalieli acKOpOHHOBOM KHCOTHI (aBTOKJaBHPOBaHHble CeHO H MOPKOBb, 
opec). Y 3THX XKHBOTHBIX, KaK H y CBHHOK, HaXOAIIMXCA Ha OOBIYHOM palluo- 
‘He, Tlocmwe OomeBoro pa3sipaxKeHusa TOKOM He HaGvJllOJaloCcb H3MeHEHHA MHTO- 
THUeCKOM AKTHBHOCTH B 3lvTemMM poroBny (Tad. 4). 

A. M. Yrescxuii u M. JI. Bytom (17), u3yyan felicrBve aypenasuna na yrse- 
BOJHbIi OOMeH Y MOPCKHX CBHHOK, OOHAPyXMIH, YTO AWMBOTHHIC, NOMYUAaBUIME 
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OObIMHYIO AHSTY, HaXOJHAHCb B COCTOAHMH OTHOCHTeIbHOTO THNOBUTAMHHOS 
MW cla60 pearHpoBaiM Ha BBeJeHHe afpeHaJIMHa — MOUTH TaK Ke, Kak H ABTA 
MHHO3HbIe 2KHBOTHBIe. Mopckve CBHHKH, HacbILeH) 
HbI¢ ACKOPOHHOBOL KHCJIOTOH, OTBeVaIM Ha HHbeKi 
ee ene ee ee aj|peHauIuHa 3HAYHTeIbHO pesue. OTH COOTHOUIE? 

HHUA AHAJOPHYHb! OOHAPYKeHHbIM B HallHX OMIbITAaXs 


3IMTeMHA POPOBHL, MOPCKHX 
CBHHOK, HaXOJAlluxcaA Ha TopmMoxeHHe KJeTOUHOrO JeJeHHA, MO yYeHHoS 


OesBHTaMHHHOK fuaTe JI. B. Cysopopofi (7°) y HOBOpO?K,eCHHBIX MOPCKH®) 
CBHHOK, B3ATbIX OT TFHMOBHTAMHHOSHbIX CaMOK, IIpk 
BO3ICHCTBHH 3JIEKTPHYeCCKHM TOKOM H BBeeHHH aype? 
HasIMHa, MOXHO OObBACHHTb TEM, YTO Ha PaHHHX cTal 
MAX Pa3BHTHA B TKAHAX XKHBOTHBIX HW YeJIOBeKa CO) 
Jlep2kHTCA OTHOCHTebHO MHOFO aCKOpOMHOBOK KHC- 
(OTE (ame): 

Mo! npuxo,uM K BbIBOLY, YTO LWIA MpOABMeHUA Jen: 
CTBHA ajlpeHaiwHa Ha KJleTOUHOe JeweHHe MOxKe 
UMeTb 3HaueHHe COJepxKaHHe ACKOPOHHOBOL KUCJIOTb 
B TKAaHAX. STO MOMOXeHHE MOTJIO ObITb OOHAP yeu’ 
y MOpCKMX CBHHOK B CBA3H C OTCYTCTBHeM y HAN 
CHOCOOHOCTH CHHTeSHPOBaTb BHTaMHH C. 

Tipupegenubie JaHuble KOCBeHHO elle pa3 MosuepKUBaIOT sHaveHHe appeHa} 
JIMHa B M€XaHH3Me PeaKTHBHOTO TODMOXKeHHA KeTOUHOrO JeeHHA pH Cosme? 
BOM pa3j[paxkeHHH 2XKMROTHBIX. 


Ta6muna 4 


Uyncno Mu- 
TO3OB B 
100 n. 3p. 


01 
Weer) 


KouTpowb { ° 


jor) 
lor) 


TOK 


SaekTpu4. 4 
2 uaca 


i) 
a 
io) 


Tloctynuno 
27 lil 1956 a 
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Hornxage Akagemunu nayx CCCP 
1956. Tom 110, Ni 3 


PHZHONIOL HA 


B. C. WIEBEJIEBA 


QEKTPO®H3SHOJIOFHYECKAA OWEHKA ®YHKITMOHAJIbHON 
XAPAKTEPHCTHKH BOJIOKOH, BXOAALIMX B COCTAB WIEMHOrO 
CHUMMATHYUECKOLO TIPETAHTJIMOHAPHOLO CTBOJIA Y KOWIKH 


(ITpedcmaenexo axademuxom K. M. Beixossim 80 I 1956) 


IIpu paspa6oTke MeTOAMKH penapoBKH OMHOUHOrO CHMMaTHYecKOrO BO- 
JIOKHa Y KOLIKH HaM B CBOe BpeMA yfalOCb BCKPbITb HEKOTOPbIe CTPyKTYpHbIe 
-ocoOeHHOCTH WeHHOrO IperaHrsMoHapHoro CHMNaTHYeCKOrO cTBOJIAa. Bpwio Hali- 

eHO, 4YTO TocNe CHATHA TepHHeBpHA MperaHrMOHAapHbIli CTBO paciaqaetca 
} Ha 4 APKO BbipaxkeHHble rpynubl BoNOKOH (I, II, II] uw IV nysku) (*2). 

, Pernctpauua sddeKTOB cOKpalleHua 3-ro Beka IPH pa3ypaxkeuuH Bblemen- 
| HbIX PpyMM BOJIOKOH NOKa3saa, YTO MOCMeAHHe pe3sko pa3smMUaloTcA MexKTLy coboLt 
MO CBOMM MoporaM BO30yxeCHHA HM aMMVJINTye coKpallleHua 3-ro Beka Mpu Ux 
| pasypaxenun. Ilopor pa3sqpaxeHua qua BoNOKOH I nyukKa Obl nouTH Takoli 
)2ke, Kak H JIA BCero CTBOJIa, MH COKpallleHHe 3-ro Beka IPH ero pa3syqpaxKeHHu 
MOrJIO ObITb MAKCHMaJIbHbiIM. Hampotus, mopor pa3qpaxKeHHA JIA BOJIOKOH 
} II nyuxa Opi OveHbD BBbICOK, H MPH UX pa3spaxkeHuu HaM He yaocb HaOwHI0- 
laTb CKOJIbKO-HHOy]b 3HaUHTebHOrO COKpalleHHaA 3-ro Beka. J]a BONOKOH 
III nyuKka Obl xapaKTepHbI BbICOKHe MOporH MH HeOosblUNe cOKpallleHua 3-ro 
Beka, BeJIM4HHa KOTOPbIX MaJIO H3Me€HAJIaCb MPH YBeJIMUeCHHH CHJIbI pasyparxKe- 
Hua. Bonokua IV ny4aka m0 CBOUM (PYHKUMOHAIbHBIM CBOHCTBAM B OTHOLMeHHH 
cokpalleHHaA 3-ro Beka IpHOJMKaucb K BOJOKHaM I TyyKa. 

Onpeyzemenve kKaivOpa BOOKOH HU UX ToycuerT, cCyewaHHbI Ha 
MUKpooTorpaMMax MOMepeuyHbIxX cpe30B TYYKOB, NOKasall, YTO NyukKH 
/pasmuuaiotca mMexay coOoh mo cBoe CTpykType MH COOTHOIeHHIO B 
HUX MAKOTHBIX BOJIOKOH KpyMHOrO, cpefHero HM MenKorO KasHOpoB. Tak, B I 
ulV myakax B 2—3 pa3a Ooubwe (No cpaBHeHuto c II u II] nyakamn) Makor- 
| HbIX BOJIOKOH KpylHoro H cpefuHero KamH6pos. Bo I] uv II] nyaKax mpeoOsayaior 
MAKOTHBIe BOJIOKHa MesIKOrO KasHOpa. Kpome Toro, II] nyyoK oTamuaeTca Mop- 
(poMOrHueCKH OT APyrHx NYYKOB HaJHYvHeM B HEM «30H IIPOCBeTJIeHHA», COOT- 
BETCTBYIONWMX, COrIaCHO JaHHbIM psa aBTopoB (*), O€3MAKOTHbIM BOJIOKHaM. 

Vcnomp3yA B HacTOAMeM HcCJeqOBaHHH MeTOJMKY paciiienweHHi mperaH- 
TaAMOHapHOrO CHMMaTHYecKOrO CTBOa Ha YeTbIPe PPyMMbI BOMOKOH, HapsAyy c 
OcUMIOrpapuyeckol perucTpalMel MOTeHWMaIOB [elCTBHA, Mbl CMOrIH pH 
‘AX M30JIMpOBaHHOM pa3j[paxKeHHH: a) H3yYHTb XapakTep OnoseKTpHyecKoH 
AKTUBHOCTH pa3JIMUHbIX py BOJOKOH CMMMaTHYeCKOrO CTBOJIA HW BepXHero 
weliHoro CHMMaTHyecKorO TaHriuaA uH O) ONpesesMTb CKOPOCTb MIpoBewqeHHA 
BOSOYKJeHHA MO Pa3sJIMYHbIM rpylilaM BOJIOKOH. 

XapaxkTep NOoTeHHHAAOB ReHCTBUA. COOTBETCTBEHHO pas- 
IwuMi0 B XapakTepe COKpalljeHHA MbIWUIbI 3-ro BeKa KOINKH NPM pas,parkeHHn 
‘pa3IMUHbIX MYYKOB OblslO yCTAHOBJeHO pasJM4ve B Noporax M aMIVIMTy{e pe- 
‘THCTPHPYeMBIX MNOTeHUHAOB JelCTBHA, OTBOAMMBIX Kak C IperanraMoHapHoro 
CTBOJIa, TaK HM C raHrJiMa. 

B KkauecTse IpumMepa 3HayeHHii NOpOroBw paspaxeHuA OTCMbHbIX NyTKOB 
BOJIOKOH, KOr1a ObINO OTMCYCHO TOJIbKO MepBoe MpOABIEHHe UX OMOZIEKTPHYeECKOH 
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aKTHBHOCTH IIpH paspaxkeHHu, IpHBOAMM Cue youve JaHHbIe OLHOTO H3 ONBITO 
I—0,22 s, II—0,43 sp, III—0,39 Bu 1V—038 B, qua Bcero cTBoua 0,20 | 

CpaBHeHve aMIJIMTybI NOTeHIMaIOB AeHcTBUA MperaHrvIMOHapHOro CTBOUJ 
Ip pasparxkeHHW pa3s/JMUHbIX PpyNM BOMKOH OblIO MpoBeqeHO TPH OAHOH | 
Toll Ke yacTOTe, OHOMH TOM %e AHTebHOCTH CTHMYJIOB (0,1¢) u oqHMX H Te: 
Ke CHax pasqpaxenua (0,6 u 0,8 B), 3HAYHTEbDHO MpeBbillaroulux NOporoByl 
BeJIMUHHY pa3parxeHHaA. 

IIpu pasqpaxkenuu BomoKoH J TyyKa yBesMYeHHe CHJIbI Pas_paxeHHA Tp 
roti oKe UaCTOTe HM MOCTOAHHOM AMTebHOCTH cTHMys0B (0,1o BbISbIBaIO yBE 


| Ob 


Mo NN Yad rls Perec oper cnn) oe id at Fat ass | 


Pue. 1. HMorenunambl JeicrBHA WeHHoro MperaHrsHOHapHoro CHMMaTHye- 

CKOrO CTBOa MpH pa3slpaxkeHHH Wesoro CTBOIa HM Pa3JIHYHbIX py ero 

BOJIOKHa. Pa3syparkenne: a — 0,6 B, 6 —0,8 B. Uacrota 20 B cek., AuH- 

TeJIbHOCTb CTHMysI0B 0,1 o. OrmerKa Bpemenu 1/20 ceK. CBepxy BHH3: 
crBo, I nyyox, II nyyox, II] nyyox, IV nyyox 


JHYCHHE AMILVIMTYAbI NOTEHUMAIOB JeHCTBUA, NOMOOHO yBeMYeHHIO aMIVINTY A 
NOTeEHUMANOB eHCTBUA Ip pasypaxenuu wenoro cTBowa. Tipu pasqpaxenny 
BOOKOH II myykKa yBemMueHHe CHIbI paspaxkeHUA He CKAa3bIBaOCb CKOVIb- 
KO-HHOyb 3HAUHTeJIbHO Ha aMIIVIMTYe MOTeHUMaOB jelicTBHa, KOTOpbIe He. 
3aBMCHMO OT CHJIbI pas{paxeHA OcTaBaNCcb HeEOO/bIIMMH. YBeMUeHHe CHB 
pasypaxenna II] nyuKka Takxe BbIsbIBAIO HeSHauHTeMbHOe yBeHYeHHe NOTeH 
WMaloB AeticTBuA. IIpu pasqpaxenuu BosoKon IV nyyka yBenmuenve cum pas. 
ApaxkeHuA, HaNpoTHB, NaBamto, MOAOOHO pasy~parxeunnio I nyuKa, samerHoe yBe- 
AMYCHHE aMNAMTY bl NOTCHUMANOB MperanrvimonapHoro crTBoa (puc. 1). 

Ilotenuvanbi jelicrsud raurauad, 3aperucTpupoBanuble mpH pa3paxkeHHur 
Pa3sJIMIHBIX [Py BOJIOKOH TperanriMOHapHoro CTBOJa pH MaKCHMaJIbHOL 
CHuyIe pas{paxKeHHA H NOCTOAHHOM WIMTebHOCTH cTHMyw0B (0,1c), TaK2Ke pas 
JMVaJNCh BepBylo OYepeyb NO cBOeH amnsmHTyye (puc. 2). [pu pasypaxenut 
BOJOKOH I nyyKa BOSHHKasM NOTeHWMaIbI JelicTBU raHraua, cpaBHUMbIe TC 
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cBoeH CIO%KHOK cbopme c noTrenuastamu jelicraud rauransa IPH pa3jipaxkenny' 
Hetoro MperanravoHapHoro crBosa (*). Torenumanbr yelicrBua ranraua mp 
pasqpaxenun II wu III nyakos, B cocrape KoTOpbIxX HaxOATCA PaBHbIM oOpa- 
30M MAKOTHBI€ BOJIOKHa MeJIKOrO KaJIMOpa H Oe3MAKOTHBIe BOJIOKHA, ObIM He- 
OOJIbLIMMH 10 aMIIHTy Je H 3HaUHTeAbHO OTCTABIeHBI 110 BPe€MeHH OT apTedak- 
Ta — MerM pasqparkatoujero TOKa. Kpome Toro, Obiio OTMeyeHO, YTO HIpH WH- 
TeJIbHOM PasfpaxeHHH II myyka, Jake Mp HusKOl uacToTe, HaGmORaNOcL. 


W 
MW 
f | | 

a 

Mone one 

Va 
a 1 
7 

6 

op 3 - 


Pue. 2. Hlorenunanbt qelicrBua BepXHero WelHHOrO CHMNaTH¥eCKOrO 
PaHrIHA pu pasipaxkeHHu pa3HUHX rpyin BOMOKOH MperaursHo- 
HapHOoro WekHorO CHMMaTHYeCKOrO CTBOWa. A — pH pasapaKenHu 
I nyuxka (nopor 0,3 B, pasapakeune 1,0 B, uacrota 5 B CeK., AHTeb- 
HOCTb CTHMYJIOB 0,1 o); 6—npyv pa3sapaxKenun I] nyuxa (nopor 0,4 B, 
pa3aqpaxeune 1,0 B, yactota 5 B CeK., JWINTeJIbHOCTb CTHMYVIOB 0,1 o); 
6 — pH pasaqpaxenuu IV ny4uka (nopor 0,4 B, pasypaxenne 1,0 B, 
yacToTa 5 B CeK., AJIMTebHOCTh cTHMyJ0B 0,1 o) 


‘o6nIdHO Ooslee ObICTPOe YMEHbINeHHe AMIVJIMTYAbl NOTeHIMAaOB JelicTBHA, YeM 
TIpH JWIMTembHOM pa3yqpaxeHuH I nyuKa. 

Tloreniuanbl JeHCTBHA TraHrJiMaA pH pa3syqpaxkennw IV nyuKa, HanporTus, 
OTNHYaINCb, TaK %Ke KaK HM MOTeHUMAbI JeHCTBUA TaHrJiuA pH pa3sypaxeHuH 
I ny4aKa, yCTOHYHBOCTbIO H CXOJCTBOM C HHMH M10 cBOeH OOMeH C02xKHOK dopMe. 

CROPoOcrtbhVIpoOrRe PeHuaA BOSOYMAeHUMA Mo pas- 
FUYHBIM rpymunaM BOAOKOH Uperauravounapuoro 
CHMNMaTHYeCKOrTO cTBOMa. Sankcb NoOTeHynaloB elcTBHA 
WperaHrvOHapHoro CTBOa Ha OONbIWOM ckOpocTH dororsenKu (34 cm/cek),, 
IIpH OTBeJeHHH C JBYX YUaCTKOB HepBa, HaXOMAWMXCA Ha Pa3JIMYHBbIX paccTO- 
AHMAX OT pa3s{parxkalollux IICKTPOAOB, NOSBOHa HaM OMpefe/UTb CKOPOCTS: 
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MIpOBeeHHA BOsOyAKeHUA TO MperaHrIMOHapHOMy CTBOJY HM OTebHbIM rpyt 
TlaM COCTaBJIAIOUNUX ero BOJIOKOH. 

B 9THx ONbITaX, B OTMMUHE OT OODINHO HCMOb3yeMOH HAMM CXeMbI OTBe]e 
HHA NOTCHUMAIOB leHCTBUA, MbI IPH perucTpauuu NOTeEHUMAIOB eHCTBHA NOMb 
30BaJIHCb CXeMOli 6e3 3a3eMJICHHOH CepeOpAHOM MaCTHHKH Mexy pasyparkaio 
IMMMH H OTBOAAWLMMH SJIEKTPOaMH, Ha KOTOPOH pacnoslarasica Bcerja HePBHbIl! 

cTBon. IIpu orcyTcTBHu 3a: 

3eMJICHHOH CepeOpaHon mad 

: CTHHKH Ha CHHMKe Tepe} 

NoTeHUHadaMu JIeHCTBHS! 

a liperaHrJivOHapHoro CTBOJE 

deTKO (PHKCHPOBAaaCh NeT IS} 

| 5a pasjpaxkarollero Toka (ap) 

TecakT) (puc. 3). 

Onpeyesaa cpeqHHi Bpe? 

MeHHOM WHTepBaJl OT apTe: 

(bakTa JO BepIUHHbI ToTeH| 

IHaJIOB J[eHCTBHA Tp pas: 

HBIX JJIMHaX lperaHrJiHo, 

HapHoro CTBOJIa (HallpHMep) 

: 23 u 53 MM), MOKHO OBLIO! 

3Hasl JJIMHY HepBa HM COOT 

ays = BeTCTBYIOIMLHe HHTePpBa Jib} 

BP€MeHH, PpaCCUHTaTb CKO) 

| xa pocTb MpoBeyeHua BosOyx%iI 

J@HHUA BOb MperaHrHo) 

HapHoro  CHMNaTHYeCKOr | 

cTBosia. Tak Ke paccdHTbill 

Puc. 3. Sanucb NoTenyHaoB AelicrBHA MperaHriHOnap- = papacy CKOPOCTb TIpoBeje: 
HOrO UleHHOrO CHMNATHYeCKOLO CTBOJIa TpW paccTOAHHAX q 

MexKLY pasqparxkalouluMH HM OTBOAAMHMH auIeKTpoqamu: HHA BOSOyKCHUA VW BOVE 

a — 23 mm, 6 — 53 mm. CuaTo 6e3 3a3eMJIeEHHOH cepeb- OTJICJIBHbIX TPYyUIl BOJIOKO# 

PAHOH MVWIaCTHHKH MexK]y 9eKTpowamu. PaszpaxKenve COCTABJIAIOULNX CTBOJI. 


1,0 B, uacrora 20 cekK., JWIMT@IbHOCTb CTHMYyJIOB OQ,1 o. Ha ocHoBaHHH OoOJIbUIG) 
CxopoctTb JBH2KeHHA (POTOTIeHKH 34 cm/ceK. Ormerka Bpe- 5 : 
ro pxfa ONpeseJIeHuu Kay 


menu 1/20 cex. 

B OfHOM OMbiTe, Tak Wi 
page ONbITOB OblIO Halieno, uTO puIA I My4Ka, kak H JIA WesOro cTBONA, CKO) 
pocTb MpoBeyeHuA BosOyxKeHHA BCpefsHeM paBHa 9—10 m/cex, qua IV ny akds 
7—8 m/cex, quia II] myyka 5—4 m/cex. Haumenbuiad cKopocTb mpoBeseHus 
BOSOYKeHHA Oblia ONpegemena ua I] myaKa, rye OHA B CpesHeM CocTaBIAT 
2—3 M/ceK H B OTJebHbIX cayuanx 1,0 m/cek. 

Mayas CKopocTh NpoBegqeHua Bos6yxJeHHA 10 I] nyyKy BOOKOH mperaH! 
PIMOHapHOrO CHMMaTHYeCKOrO CTBOJIA CBA3aHA, OUeBHHO, C TEM, UTO B ero CO4} 
CTaB BXOJAT MpeHMYLleCTBeEHHO MAKOTHBI€ BOJOKHA MeNKOFO KalMOpa, a Tak KE 
OeC3MAKOTHBI€ BOJIOKHA. | 

Takum oOpasom, lperaHrJiMo HapHbiit WeHHbI CHMMATHYCCK Hil CTBOJICOCTONT 44 
PasJIMIHIX NO cBoeH MYHKUMOHAaIbHOM XapakTepHCTHKe HEPBHBIX BOJOKOH, 


‘i 
N 


VWuctutyT SKCHepHMeHTaJIbHOH MeHUHHbI Iloctynuso 
AkajlemMun MequIMHCKHx HayK CCCP 27 IX 1955 


UMTHPOBAHHAS JIMTEPATYPA 


*B. C. Weseaesa, ®uszuon. xypn. CCCP, 31 (3—4), 171 (1945). 2B. C. Ie4 
BeneBa, Ousvon. xypn. CCCP, 31 (3—4), 157 (1945) 3B. A. DapopcKuhi, Apx, 
aHaTt., THCT. H SMOpHou., 23, 3, 291 (1940). 4B. C. Wlepeuaesa, JIAH, 101, Ne6 (1955),) 
° B.C. Wlespeaesa, JAH, 102, Ne] (1955). 
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Hornagnn Anranemuu HaykK CCCP 
1956. Tom 110, Ne 3 


IMBPHOJIOTHA 


tO. T. AJIEEB 


O S3HAYUEHMH HH3KOM TEMMEPATYPbI JIS CTHMYJIALMM 
TPO®OIWIASMATHYECKOLO POCTA OBOLHTOB Y PbIB 


(1Tpedcmaezexo axademuxom E. H. Haeaoscxum 5 IV 1956) 


. Hsyyenve nomoporo WHkKsla YepHOMOpcKOl cTaBpuyL (Trachurus mediter- 
raneus ponticus Aleev)* npuBemo Hac K HeKOTOPbIM OOLIMM BbIBOaM OTHOCH- 
TeJIbHO POJIH TeMMepaTypHoro (bakTopa B CTHMYJIALYH IpoconjasmMaTHueckoro 
pocTa OBOWHTOB y pid. 

_ Cpeyqu xHIbIX UepHOMOPCKHX pbIO cTaBpHya ABIAeTCH OMHOM U3 HanOouee 
TEMJOJNOOHBHIX. SHAYHTeNEHOe OXJaKJeHHe BOZbI B UepHom mope B 3HMHHe 
MeCALbI OOYCJIOBJIMBaeT 3ha4HTeJIbHbIe Ce30HHbIeC KOJeOaHHA WHTeHCHBHOCTH 
cOulero oOMeHa H WHTaHHA y ppl0. B roquaHom OHomOrMyecKOM IlMKsIe YeEPHOMOp- 
-CKOH CTABPHJ[bl BbIJeJIAIOTCA [Ba NepHofa: MeTHHK uM 3uMHHH. Jia meTHero ne- 
pvoya XapakTepHO IMpokoe paclpocTpanenve B Mpefedax apeana, mpeoni- 
BaHHe B BEPXHHX, XOPOLIO MpOrpeTHlxX COAX BORHOM TOMLIN, OT NOBepXHOCTH 
o 25—30 mM (Hay coem TemllepaTypHOro CKauKa), TOBYOKHbIN OOpas 2xKu3HH, 
WHTeCHCHBHOe MHTaHHe, ObICTpbIli pocT H pa3MHoxeHHe **. Jina 34MHero NepHo- 
ja, HallpOTHB, XapaKTepHO OTHOCHTeJIbHO MaOaKTHBHOe COCTOAHHe, MpeGbiBa- 
HHe y Ha, Ha riyOunax Jo 80—90 M, KOHUeHTpallua B ONpeeeHHbIX, OTHOCH- 
TeJIbHO HeOOJbINMX NO MNOWayH pawonax y OeperoB, OveHb claOoe MMTaHHe, 
COBepIIeHHO Mpekpalljaolleeca B HavOouee XOJOMHbIC MeCALbI roa (AHBapb — 
MapT) HM TIpHocTaHOBKa B pocte. 

B 3¥MHHe MecalbI (Cc OKTAOPA — HOAOPA TO MapT — allpeib) BO BpemMaA 
MpeObiBaHuA CTaBpHAbl Ha MeCTaX 3HMOBKH, MpH TemMepaType Bogbl 7—9°, 
B AMYHUKAX MPOMCXOJAT MpOLMecchl, CBASAHHbIC B OCHOBHOMC YBeJIMYeHHeM YHCa 
BOLHTOB. 

B 9TOT MepHox B AMYHHKAX, KPOMe OBOLMTOB MepHowa Maworo pocTa, Cco- 
CTABJIAIOULHX OCHOBHY!O Maccy AMMEKJIETOK, MOXKHO HaOsIOJaTb B OOJIbINOM KO- 
jIM4ecTBe TpPyNMbl UNH «rHe3a» OBOrOHHH HW OBOMHTOB NepHojla CHHalTeHHOrO 
yTH, HaXOAWHXCA Ha Pa3MMUHbIX 9TaNax pasBuTusA (puc. 1), YTO CBU,eTeMb- 
cTByeT O MACCOBOM OOpa30BaHHH HOBbIX OBOUWHTOB H3 OBOFOHHH. 

Kpome mpomeccoB, CBA3aHHbIX C YBCJIHYeHHeEM FHCIa OBOWMTOB B AMYHHKAX, 
8 SHMHee BpeMA MpONCXOAMT MpoTonMasmaTHyecKH pocT OBOLMTOB (nepHoy 
MaJIOrO pocTa); HH OeJKOBbIX, HH 2KHPOBbIX BKJUOUCHHM B HUX B 3TOT NepHoy 
qe oOpa3yertcs. 

) Takum o6pa30M, B XOjO,HOe BpemA Toga (c OKTAOPA—HOOpsA NO MapT) B 
AMUHUKaX UMeeTCA HaOop AMMeKMeTOK, XapakTepHDIM JIA BTOPOH cTaquU 3pe- 
NOCTH AMYHHKA, COCTOAMMM W3 OBOTOHHH, OBOWHTOB Nepvoya CHHaliTeHHOro 
eH HW OBOLMTOB Masloro pocTa (IOBeEHHJIbHOM tasbl U Pasbl OLHOCMOMHOrO ou- 
MK yJia). 

- Becuot (B MapTe — alpesie) craBpHya HaywHaeT NOAHHMAaTbCA B BepXHHe 
‘10H BOJlbl, TEMMeLaTypa KOTOPbIX K 9TOMY BPeMEHH COCTABJIACT B PasHble POJbl 


* Coobmaemble 3ecb CBEeHHA OTHOCATCA K CeBepHoMy (KpbIMCKOMY) Cray uepHOMOpCKoli 


‘TaBpHJIbI, 3HMYIOWLeMy y 1OxKHBIX SeperoB Kppima. ; 
** Wkpomeranie y YepHOMOPCKOM CTaBpHAbI NOPIHOHHOe, NOPUH — ABe. 
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oxosio 9—14°. TlepBonayaibHoO 3TH NMOHATHA MPOWCXOAAT TOJIbKO HOUbIO} 
a 3aTeM HM J{HeM; IOTOM CTaBpHJa BOBCe MepectaeT ON ycKaTbcd Ha PIyOHUbI U FE 
Mae NlOKHJlaeT MecTa 34MoBKH. TloquaTHe B BepXHHe, OoJlee TelJIbIe CON BOR 
copnajlaeT c HavasIoM Goslee HIM MeHee HHTCHCHBHOFO NHTAHHA, YTO 3HaMeH ye} 
co6o10 KOHeIL 3HMHero NepHoya OnomOorMyecKoro UMKJa. 

Tlepexog kK 6omee aKTHBHOMy OOpa3y %XH3HH, CBASaHHbIM, HECOMHEHHO) 
C KaueCTBCHHbIMH H3MCHCHHAMH B OOMeHE BeLIeECTB, COBNayaeT NO BpeMeHH ¢ 
HauaJIOM OOpasOBaHuA B OBOUNTAX MepBbIX JeHTOMMASMaTHYeCKUX BKJOUeHHE! 
T.€. C NepexOJOM HEKOTOPOHM YacTH OBOWMTOB K Nepvoxy Tpodonsa3smaTuyeckorc¢ 
pocta (mepHoy Oombworo pocta). 

Tlepexugq oBouMTa B TepvHoy TpodonJasmaTuyeckoro pocTa 3HaMeHyeTcAl 
npexkye Bcero, COpa3s0BaHheM B NpHAJepHOW 30He Kallelek KUpa; NOYTH OHO) 
BP€MCHHO C 3THM HJM HECKOJIbKO No3qHee B NepHdepHinol 30He OOpasyrwTcs 
nepBble PpaHyJIbl 2%KesTKa (puc. 2). B soli dase (pase MepBOHaYabHOrO HakO) 
IWI€HHA XKeJITKA) OBOMHT COXpaHAeT 3HAYHTEbHY!O YIIOBATOCThb; AHaMeTp Ape 
cocTaBJIAeT IPHMePpHO OKOJIO HOJOBHHbI AHaMeTpa OBoUNTa. Co BpeMeHeM 2XKedI| 
TOUHbIe BKJIOUCHHA 3allOJIHAIOT BCIO UMTOMMIASMY OBOMHTAa; OMHOBPeCMEHHO C 3TH 
2KUPOBbIle KalleJIbKH, YK BECbMa MHOTOUMCJICHHbIC, HAYMHAIOT CJIMBATbCA py! 
¢ JpyroM HM TaKHM OOpa30M yKpyNHs0TcA. OBOUHT K STOMY BpeMeHH 3HauH! 
TeJIbHO YBeIHUHBaeTCH B pasMepax (APO cocTaBJIAel TeNlepb Bcero OKOJIO }/, 
ero JHaMeTpa) H JesaeTcs Gonee OKpyrabim. TakoBa Tak HasblBaemasx IV craqns 
3peOCTH OBOLWMTA, COOTBETCTBYIOWaA ()asa OBOMUMTA, HaMOJHeEHHOTO KeJITKOM 
(puc. 3 u 4). Jlanbuelitine H3MeHeHHA CBOAATCA K TOJTOTOBKe AMUCKIeTKH F 
OMsIONOTBOPeHHIO. | 

M3 Bcero CKa3aHHOro O NepHoye SobWOTO pocTa OBOLMTOB B JaHHOM CJIy} 
qa BayKHO NOJYeEPKHYTh, YTO Ha TPOTAXeHHH STOFO NepHoORa NpOMCXOAHT OUeH 
3HadHTeJIbHOe YBeJIHYeHHE CYMMapHOH MaCCbI OBOWHTOB WH HaKOMJIeHHe B HV} 
NHTATeJIbHBIX BeLleCTB — *Kupa HW OeskKa. 

ConocTaBuB Tellepb NepHojbl ToAMUHOrO OuoMOruYecKOrO WAKA cTaBpHy 
¢ 9TamaMH MOJOBOrO WHKJIa, Mbl BUHM, UTO BTOPble WeJIMKOM COOTBETCTBYIO 
NepBbiM H, Halo NoJlaraTb, BCelleO ONpeyedAlOTCA MMH. 

Sumo, Kora craBpHya B UepHom mope He muTaetca (T. e€., BepHee, mM 
TaeTCsl TOJIbKO 3a CUT OTIOXRKEHHH X2KUPA, UMCIOMIMXCH B Tee), B NOJIOBbIX Ke 
Je3axX MPOMCXOAAT JIMUIb TakHe TIpoweccbl, KOTOpble He CBA3aHbI Cc 6O/bIO! 
TpaTOH 9HEPrHH MU CKOJIbKO-HHOYb 3HAYHTEJIbHbIM TIPHPOCTOM MaCCbI TOJIOBBI: 
KJI€TOK; B 9TOT NepHOA B AHYHHKAX, KaK Mbl BUCH, NPOHCXOAUT B OCHOBHOW 
yYBeJIHYeCHHE KOJIMYECTBA OBOLHTOB H JIMIb CPaBHHTeIbHO HE3HAYHTEbHBIN POC 
UX. OJIHOBPeMeHHO CJleyeT OTMETHTb, YTO STOT NepHO He ABAAeTCA MepHoso 
NOJHOFO «HOKOA» TOJIOBbIX 2Kesle3. 

B peceHHe-JleTHee BpeMA (allpedb — MIOHb), KOra cTaBpHya MHTeHCHBHA 
MUTaeTCA, TOCTOAHHO NOMOMHAA WMerIoulMecs B OpraHv3smMe SHEpreTuuecKHe per 
CYpCbl, IIPOHCXOJHT OCHOBHOM MIPHpOcT MaccbI NOJOBbIX KNeTOK H HakOMVIeHHe ¥ 
HUX TMTATeIbHbIX BelecTB (Tpo*onnasMaTHyecKHH pocr). 

Y uepnomopckon xamcp (Engraulis encrasicholus ponticus Alexandrov 
TpoonasMaTHyeckHi POCT OBOMHTOB TakxKe MpOuCXOMT BecHOH, B MapTe 
Mae, HelocpefCTBeHHO Nepey Hepectom (*); B MapTe xe XaMCa HaUMHaeT ycuseH] 
HO TWTaTbcA Tocwie 3HMOBKH (°). 

I]pHuunnvanbHO MHOe MoNOwKeHve HaGMOMaeTcH y 3epKaNbHOrO Kapna & 
y ceBepoKacnnHckol BOO. Y Kapa 3Ha4HTebHOe YBeJIMYeHHe MAaCCbI OBO! 
IMTOB BCeX CTaQWi MpPOHCXORUHT THIUb 3MMOH HM CBA3aHO C OTMOXRKeHHEM B HY 
*KeNTKA WIM C NOABJCHHEM B HAX BPCMeHHBIX SpracTomMasmaTHyecKUx OOpal 
sopannh (H. JI. PepOunpcxuli). B strom ciyyae Beqymum BHelNuM cbaKxTopo 
HakONJeHNA TpopuyecKHX BKMOVeHHH B OBOWHTAX ABJIAeTCA HH3KaM TemMepa 
Typa, BIMAIOWIaA Ha STOT Mpowecc yepes MOHu*KeHHe UNTeHCHBHOCTH (a OTCIONS 
MW KaveCTBEHHOe H3MeHeHHe) OOUlero OOMeHa BelllecTB B Opranusme (%). Y BOOGIE 
(Rutilus rutilus caspicus Jacowlew) nakomnenne xKeJITKa B OBOILNTaX HauHHaAeT! 


CH B aBrycTe WM NpofouKaeTca JO anpesA — Max BKIJIOUNTeIbHO, T. e. pal 


KTHYeCKH JO Hadasa Hepecta (4). | 
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Puc. 4 Pue. 2 


Pue. 1. Upynna oBorounit (BHH3Y CmeBa), OBOWHTHI NepHosa CHHaNTeHHOrO MYTH (TPH Gomee Kpyn- 

Hble€ AHIMCKJIETKH CNpaBa, OOPasyiOulHe BEPTHKAIbHbIN PAN; WHTOMMASMa OKpalicHa HHTCHCHBHO) 

H OBOUHTbI IOBCHHJIBHOH (asbl (KPYMHbIH OBOWNT CIeBa CBEPpXy H OBOWMT 10 MpaBoMy Kpalo kaj- 

pa); BHH3Y B WeHTpe — (opMa, MepexoqHadA Me?KAY OBOPOHHeEH H OBOUNTOM Nepvosa CuHanTen- 

HOO MYTH (WHTOMWAa3Ma C1a60 OKpalueHa). DuUkCHpOBAHO B *AuHAKOCTH BydH; OkKpacka reMaTOKCh- 
JIMHOM No Telifenraiiny c Jokpackoli 903HHOM. Muxpodcro. 635 


Puc. 2. OpounT B tbaze NepBoHayabHOrO HakOMMeHHA 2XeTKA. Buusy cnpaBa — Ba OBOCWLHTA 
IOBEHHJIbHOH dasbl. PUkKcHpoOBaHO B 2%KUAKocTH Byun; okpacka remaToKkcnJHHOM no Teifenraliny 
¢ JokpackoH 3903HHOM. Mukpodoto. 205 


Puce. 3 Pue. 4 


Puc. 3. Opount, HanosHeHHbIit 2%eITKOM. DUKCHpOBaHO B xKHAKOCTH By9H; OKPacka PeEMaTOKCHJHHOM MO 
Tefinenrativy c qoKpackoH 303uHom. Muxpoorto. 165 x 


Puc. 4. O6ujan KapruHa AWYHHKa cTaBpHabl B IV crannn 3pejocTn. Buyubl Ape renepauuH OBo- 

WHTOB C 2KeITKOM HM MHOFO 6e32%KeTKOBLIX oOBouNTOB. InTona3sma OBOUMTOB cTapuiecn renepaurn 

CNMOWb 3aNO/IHeHa KeATKOM, 2%XKHPOBbIe BKJIOU€CHHA MOCTeMCHHO YKPYNHAIOTCA MyTCM CJIVANNA 

6oulee MeIKUX KameneK x#xupa (craqua IV). OBouHTbI Masel renepauun HaxoAnTca B (ase Ncepro- 

HavabHoro HaKOMIeHNA XKeMTKA (QOKeJITKORbIE 3epHa BUAHbI Ha MepudepHn OBOLHTOB), WMuKkcu- 

posaHo B xKHAKocTH By3H; OKpacKa TeMaTOKCHJIMHOM [10 Teliqcuratiny c §okpacKoH 9303HHOM. 
Muxpodoto. 100 xX 


JIAH, 7. 110, Ne 3, Anees 


Takum oOpasoM, OHH HM TOT Ke BHELIHH daKTOop — NoHMKeHHe Temillepaty- 
PbI cpebl H42Ke ONTHMyMa — B pasHbIx CJlyuadx (y pasHbIxX pbIO) comyTcTByeT 
UPHHUHNMaIbHO PasIM4HbIM MpoleccaM: B Clyyae Kapa HM BOO/JbI MOHWKeHHe 
TeMilepaTypbI BOMbl TO BpeMeHH COBNaaer c TpoonmasMaTHyecKHM pocTOM 
MOJOBbIX KJI€TOK, B CJlyuae CTaBPHAbI — Cc MpoweccOM HX JeJeHHA pH MOsHOM 
OTCYTCTBHH TpodomlasMaTHyeckoro pocta. 

Himed 9T0 B BUY, BPS IH MOXKHO TOBOPUTh O CTUMYJSILHH TpodonmasmMaTH- 
WecKOroO pocTa OBOWMTOB y Kapila jlelicTBHeM HH3KOH TeMMepaTypbl «Yepe3 M0- 
HW KeCH1e HHTCHCHBHOCTH... OOMero OOMeHa BelecTB B OpraHu3Me» (3), TaK Kak 
Y paga pio (crappuya, xamca) TpotbonasmaTHueckHit poOcT OBOMHTOB HadH- 
HaeTCA HW NPOHCXOAUT TIpH MpAMO MPOTHBOMOJIORKHbIX OOCTOATEIbCTBAX: TPH 
MOBsIMeCHHH MHTeHCHBHOCTH OOmlero OOMeHa BelllecrB B opraHu3me. Kpome 
Toro, YTC OCOOeHHO BaxKHO, y TOFO Xe Camoro eBpomielicKoro Kapma Ha O-Be ABa 
HepecT MpOWCxXOAuT Kpyrsibld TOA c HHTepBatamu B 6—8 Hefemb Oe3 KakOro- 
“HOO pe3kOrO MOHHWKeHHA TeMilepatypbl Bogpr (°). 

OueBHHO, YTO MepexO H2BeCTHOH 4YaCTH OBOLLMTOB K TpodorsJasmaTHyeCKO- 
MY poOcTy JIA CBOerO OCYUlecTBJIEHHA TpeOyeT HEKOTOPOrO HCTOPHYeCKH CJIO- 
FKUBUUETOCA, IA KaxK OPO BUA ONpeeMeHHOrO, HO y Pa3HbIX BUJOB pa3sJIM4HOrO 
KOMIMekca yculoBul (°,*); B TO 2%Ke BpeMA Hao HMeTb B BUY HM BbICOKYIO ajali- 
THBHY!O JaOWIbHOCTD pbiO K YCAOBHAM CyulecTBOBaHHA (°), KOTOpasd BbIpaxkaeT- 
‘CA, B YACTHOCTH, H B TOM, UTO B paMKaxX OHOFO H TOrO Ke Bua TpodonsasmMa- 
THECKHM POCT OBOWHTOB MOXKeT OCYLIECTBATHCA MpH Oomee HMM MeHee pas- 
HOOODA3HBIX TeMMepaTypHbIX yCJIOBHAX. 

Crporo BbIpaxkeHHad Ce30HHOCTb OTJEJbHBIX 9TAMOB OBOreHe3a (Kak H crep- 
MaToreHe3a), IHpOKO H3BeCTHad JIA pHl6, OOycmOBMeHa YKOMOPMYeCKH, Kak 
3TO XOPOLIO BHAHO H3 IpHBeeHHbIX IPHMepoB ¢ Kapnom, BOOJOK, cTaBpHyzoH HU 
xamcoi. 

Jjukw MpeyqokK epponelickoro KyJIbTYpHOrO Kapnla — eBporelicKHli ca3aH 
(Cyprinus carpio carpio L.) u Bo6ma HepecTATCA Ha BeCeHHUX MOMOAX, BCKOpe 
Tiocie BCKPbITHA peK, B CpeqHeli HM 10Ox%KHOM NoMocax Espometickoh uactu CCCP, 
B OCHOBHOM B Mae (°). B cooTBeTCTBHH C 3THM TpodomsasMaTHYeCKHH POCT OBO- 
WUTOB MPpHXOQUTCA Ha 3MMHHe MeCALBI. 

Uepuomopckand cTaBplya ceBepHoro CTajla HepecTHTca B WIoHe — aBrycTe, 
MakCHMYyM HepecTa MajlaeT Ha Ht0/Ib. UepHomopcKas xacmMa HavOoulee MHTEHCHBHO 
HepecTHTCA B wIome—aBryctTe (°). Y sTHx pbIO C MOMeHTa OKOHYAHHA SHMHETO 
MepHoga OuouoruyecKoro WHKsIa JO Hauasla MaccoBoro HepectTa (HIOJIb) HMeeT- 
CA JOCTaTOUHO JVWIMHHbIi MepHoq GOomee HAM MeHee HHTeHCHBHOrO MMTaHHA 
(ampeb — HI0Hb), B TeyYeHHe KOTOPOrO H Mpoucxo_uT TpodonsasmaTHyeckul 
POCT OBOLMTOB, UacTbIO 3a C4UeT MMEIOUIUXCA B Tewle 3alacoB *KHpa, JacTbio 
Ke 34 CueT MMTATeJIbHbIX BeWICCTB, BHOBb MOCTYMAatolllux B OpraHv3M c NMuUen. 

Kak BHHO H3 3THX TIPHMepOB, TeMMepaTypHble yCJIOBHA, COMYTCTBYIONIMe 
HaKOMJeHHtO Tpocbomla3MbI B OBOWMTaX Y pa3HbIX BHOB pbIO, BeCbMa pasJIH4- 
HbI H Olpejleis10TCH BpeMeHeM Hepecta; ocsleqHee %e 3aBHCHT OT COOTHO- 
Wena oOuleli 2KOMOrO-PPusMOMOPMYeCKOM KOHCTHTYUMU BUA M yCJIOBMH cpe- 
Ubl B TOM YaCTH apeasia Bua, OTKYa IPOMCXoANT paccMaTpHBaemMad MONYIAUHA. 


CeBacTonoubcKad OnomorMueckad CTaHWuA Iloctynuso 
Akajlemuu Hayk CCCP 28 XII 1955 
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Jloxaagn Akagemuu nwayk CCCP 
1956. Tom 110, Ne 3 


IMBPHOJOLH 


H. C. AHOPOBA 


OCOBEHHOCTH PAHHHX CTAJMH 93MBPHOHAJIBHOTO PA3SBHTU 
AWW KYP PASHOFO BO3PACTA 


(ITpedcmaeneno axademuxom H. H. Lllmaaveaysenom 12 IV 1956) 


HauanoM pa3BHTHA KYpHHOrO 3apOf[blllla, KaK H3BeCTHO, ABJIAeCTCH MOMEHT 
ONJOAOTBOPeHHA, KOTOPbIi NPOMCXOAMT, MO MHeEHHIO OObINHMHCTBAa SMOpHOy 
JloroB, TOTUaC Toce BpixOMKJeHHA AMWa HS AWYHHKA H ToNaaHua ero 
AMIMeBON. : 

Bo BpeMA I1pOXOXK CHUA OUOAOTBOPeEHHOFO Alia NO TOJOBbIM IyTAM KypH- 
WbI MpOXOAAT paHHue cTaquH ero pasBuTHA. CHeceHHoe AHO peycraBaset 
co6o10, TaKHM OOpa30M, OUeHb PaHHHH 3apO/Jbil. 

CrefieHb pasBHTHA CBexKe-CcHeCeHHOrO Aa KOJeOIeTCH B H3BeCTHBIX mpeje4 
lax IIpexkjle BCerO B 3aBHCHMOCTH OT BPe€MeHH, IIPpOTeKWero C MOMeHTAa ONO]O+ 
TBOPCHHA JO BbIXOKMCHHUA Ala HapyxKy. OTO %e BPeMH 3aBHCHT OTUACTH OC 
MHJMBUyaJIbHbIX OCOOeHHOCTeH OpraHH3Ma, OTYacTH OT cesoHa roja. Iloyme 
yeHO, YTO B OCeHHee BPeMA AUWO WOMbWe YepxKUBaeTCA B AHWeBONe Kyp UH C+ 
3TOMY OKa3bIBaeTCA CHECCHHBIM Ha GOoslee MO3AHeH CTaMH PasBHTHA, a JeToM, 
KOrla AMMO UpOXOAMT CBO yTb ObicTpee, CTeMeHb erO PasBHTHA HH Ke. 

HactToslad pa6ota NOCcBAMIeHa BbIACHEHHIO BOMpoca O TOM, B KakOl cTeneHt 
BO3PaCcT POMHTeJeH BJIMAeT Ha CTeIeHb PA3SBHTOCTH TOJIbKO YTO CHECeHHOTO A 
11a. ONbITHBIM MaTePHaJIOM CJIYXKHJIM Kypbl JlerropH pasnoro Bospacta. IlepByrK 
rpylmy COcTaBJIAJIH MOJO{bI€ KYPbI, JIHWIb HeaBHO TIPHCTyNMBUIMe K KNayK 
AMM, BTOPylo — Kypb! Ooslee cTapulero Bo3pacTa, HecyuiMeca BTOpoh roy. Jans 
HCCJI€(OBaHHA Obl B3ATbI TOMbKO UTO CHECeHHbIe Aa, 10 30 WIT. OT KaxKOIi! 
rpynnpt. 

HispeveHHble pH BCKPbITHH AVI, 3apOfbIWeBble JHCKH H38MepsAICh, a 3a- 
Tem (uKcHpoBasNcb. B yadbHelillieM M3 YacTH PUKCHPOBAaHHbIX JHCKOB H3ro- 
TOBIAIUCb TOTAJIbHbIe WpemapaThl; Apyrad wacTb JMCKOB HCccCeAOBaach He 
cpe3ax. 

PaccMaTpHBad 3apO7bIeBbIi WUCK NO] yOu, MbI OTMeuaeM, Kak HW OObIGHO 
pacusieHeHhe ero Ha [Be 3OHbI: HAPyXHbI HeNpO3spayHbI OOoMoK — area opace 
HW WeHTpasbHOe Mpospayunoe nose — area pellucida, ckBo3b KkOTOpoe xoporl 
BHAHO Apo IJanyepa. 

Taka KapTHHa HaOioaeTcCA B 3apOfbIWeBbIX JHCKaX AIL Kyp Kak MOJIO-4 
WbIX, TaK HW CTapilero Bospacta, Cc TOM, OMHAKO, pasHHNeH, YTO cpequ AHCKOBE 
MOJIOJbIX KYPp OYeCHb YacTO BCTpeyaloTcd Takve, Y KOTOPHIX TrpaHHUbl) 
MexK]y 30HAMH HeACHbI HJIM HEMpaBHJIbHbl, HapyKHOe KOJbILO NepexoAUuT Hesc- 
HbIM, PaCIWIbIBYaTDIM KpaeM B OKpy2Kalollui xeTOK. O pa3mepax Tex & 
APYrHX JMCKOB MOXKHO CY{MTb-O CpeqHHM BeIMYMHAM, NpMBeeHHbIM B TaGs. 1.) 

Hs Ta6. 1 BuyHo, YTO K MOMeHTY CHeCeHHA Ala 3apoObileBbIli WHCK MO-+ 
JO[bIX KYP HMeeT B cCpefqHeM JMaMeTp 3,87 MM, TlonepeyHHK area pellucida or 
1,8 yo 2,5 MM 4 WwupuHy area opaca or 0,6 yo 1,1 mm. Wnoe coornomenne 06- 
Hapy2KMBaeTcA B PpasMepax 3apOfbINeBOrO JUCKaAB Trpynne AMI, NO YYeHHBIX OTF 
Kyp cTapmero Bospacta. B sto rpynne oOnMi jMaMerp paBeH B cpeqHeM} 


4,61 mM, pasmep area pellucida koneOnetca or 2,9 yo 4,2 mM, a mpuua areal 


opaca or 0,4 yo 1,0MMm (HecKombKo Oop pasmMep area opaca B yUCKax! 
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TOO MEIX KYP MOXeT ObITh OTHECeH 3a CUeT HEACHBIX [paHHIl HapyxXHOrO Kpas 
TpyAHocTeH ero H3MepeHHaA). 
TakuM OOpasoM, OTMeYaeTcH CYyWlecTBeHHad pasHulla B BeNMYMHeE 3apojEl- 
fueBoro JHCKa B 3aBHCHMOCTH OT BO3pacta Kyp. 
Puctojormyueckoe HCCJIeqoBaHHe Mokasasl0, YTO B Mpeyledax Kako rpynnpr 
MMeIOTCA pasJIH4Hble NO CTeneHH pa3BHTHA 3apospileBble WucKkH. Tlosromy qua 
7MOOCTBa CpaBHeEHHA MbI pa3feMHAH 3apoOmbiueBble JHCKH Ha Be rpynnpl: 
1) CO cla6O PasBUTbIMH HIM paHHHMU WUCKaMu HU 6) C XOPOLO pasBHTHIMH HI 
IO3QHHMH J\HCKaMH. 

B TObKO 4TO CHECEHHEIX AHWaX MOJOMbIX Kyp, KaK BUAHO Ha puc. |, cma- 
SO Pa3sBHTbIH 3apOmbIeBbI WHCK (B 4 cyuaax u3 10) pH ManoM yBenMueHHU 
}puc. 1, A) umeeT BHA TOHKOM NacTHHKH 6e3 BHAMMOL AuddepeHUMpOBKH Ha 
KIeTOUHBIC CON. IIpu 6ombii0oM yBeMYeHHH (puc. 1, 5) B Takom JjuCcKe MOXKHO 
Da3JIMYHTb Ba CJIOA: SKTOJCPMAJIbHbIN, COCTOALLHH H3 IIOTHO pacioJIOKeHHbIX, 
MesIKUX KYOHYeCKHX KJIeTOK, H 9HTOJeEpMaJIbHbIM, MpeCTaBJeHHbI COeM CBO- 
JOMHBIX, HE CBA3AHHbIX Me@KYy CcOOOIO KJeTOUHbIX 3JIEMeEHTOB, MpHsleraroulux 
iX TMOBepXHocTHomy cuio10. Ilepey Hamu, TaKHM OOpa3om, CTajluA paHHeH racTpy.Ipl. 
| B xopouio pa3BHTOoM jIucke 9TOH 2%Ke rpynMbl Kyp (puc. 2) yxXe pu MasIOoM 
\VBeEJIMUCHHH MOXKHO BUeTh pacuieHeHHe Ha JIBa CJIOA: IKTOJEPMAJIbHBIN UH 9H- 
-OJEPMAJIbHbIM, MPHYeM NocJeqHHH Ha HeOOJbIIOM MIPpOTAKeCHHH OTXOAUT OT 
HlepBoro, oOpa3yaA eBa 3aMeTHOe esIeBHHOe NpOcTpaHcTBo (MoNOcTb Apoo- 
/IeHHA). 

Ilo BHYTPpeHHUM SHTOJepMaJbHBIM cyIoem (pvc. 2, 5) umeetca NowsocTh, 
| 


IkOTOpad OTJeMAeT KJIETOUHbIe COM OT MOBepXHOCTH *KesTKAa (cyOrepMHHaIbHaH 
(010cTb). CileqoBaTeJIbHO, 3f[eCb TakxKe CTaMA PaHHel TacTpysJbl, HO MW Ona 
JJECKOJIbKO JlaJIbille NpOABuHyJacb BHepej. 

| B 3apopiiueBpix McKaxX CBe?Ke-CHECeCHHbIX AHIL Kyp CTaplwero BOspacTa AA 
joanHero uCKa (B 7 cnyuaax u3 10) (puc. 3) xapakTepHoO HaJHUHe 9KTOJepMalIb- 
|40rO MH 9HTOJepMANbHOTO CAOEB, XOPOMIO 3AMCTHBIX elle pH MaJIOM yBeNHUe- 
jauu. IIpu 2ToM SKTOJepMaJIbHbIM COL HECKOJIbKO YTOMULEH WH COCTOUT HB PAA 
\ Soslee BbICOKHX KYyOWUeCKHX KJIeTOK, a 9HTOJePMAJIbHbIA COM MpecTaBJen 
IKPYUHbIMH, OKPyrvibIMH, CBOOOMHO pacnomoxKeHHbIMH KJleTKamu (puc. 3, 5). 
@MectaMH STH [Ba COA OTXOMAT [pyr OT Apyr Ha OoMbUWIeM NpoTa*KenuH (nonocts 
a poOjeHuA BEIpaxkeHa Jyule); CyOrepMHHAaJIbHad MOOCTh Take 3HaUHTeJIbHO 
onpme. STa MocseqHAA cTaqua ABMAeTCA HavOOJIee XapakTepHOM JIA JUCKOB 
| yp cTapluero Bospacta. 


Puc. 1. Tonepeunpii paspes cma6o pasBHToro 3apOfbIIleBoro AMCKa MOJIOAbIX KYp (pH. pasHbIx 
byBemmuenuax): A —oK. 2X, 06. 8, B —ox. 10 X, 06. 40; aK — 9KTOCPMAJIbHbIM CJIOH, 
9H — SHTOJEPMAJIbHBIN CON 

)Puc. 2. Ilonepeunpili paspes xopouio pasBuToro 3aposbIleBoro NUCKa MOJOALIX Kyp. OOo3Ha- 
YeHHA Te Ke 

Puc. 3. Tlonepeunptit paspes cua6o pasBuToro sapombilueBoro AUCKa Kyp CTapiuero Bospacta, 
OG6osHayeHHA Te %Ke 

Puc. 4. Tlonepewnpili paspes xopowio pasBuToro 3aposblilleBoro WuCKa Kyp CTapllero Bospacra. 
O6o3HayeHHA Te %*Ke 
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Xopowo pasBuTbit sapoypmeBbiit WuCK STO we rpynnbl Kyp (puc. 4) 3H 
YHTebHO MpOABHHYJICA B CBO€M Pa3BHTHH MO CpaBHeHHiO C paHee paccmoTpel 
HbIMH. DHTOJepMa B 9TOM Cly4ae HMeeT BHA OYCHb TOHKOM WeNOUKH, COCTOAIE 
43 KPYHbIX, He CBA3aHHbIX MexKy coOoI KJeTOK. OKTOJepmMa ot 
pa30BaHa CJI0eM BBICOKHX KJieTOK. IlepBpli um BTOpoH COM NOYTH Ha BCe 
IPOTAXKCHHH JUCKA paseJIeHbl MOJOCTHIO APOOJIeHHA; JIMUb M€CTaMH OHH Cue: 
Ka Kacalorcd Apyr Apyra, oOpa3yx TOHKHe MepeMbINKH; CyOrepMHHAaJIbHaA Me 
JIOCTh 3HAUHTeJIbHbIX pa3mMepoB. Tlepeyq HaMH — cTayq\HA NO3qHeH racTpyJk 

CneqoBaTesbHO, FacTpyJALHA B MOMeHT OTKJIAQKH AMWa BapbupyeT y HI 
JMMBHYYMOB OfHOrO BOspacTa. O_HaKO B elle OONbUIeH CTeleHH 9Ta BapHally 
MIpoaBsAeTca y OcoOeH pasHoro Bospacta. IIpu stom Ooslee pasBUuTbIe 3apOfE 
meBble JHCKH XapaKkTepHbl JIA Kyp CTapwero BospacTa. 

Ha ocHoBaHHi MpHBeeHHbIX JAHHbIX MOXHO CilelaTb BbIBO], YTO cTenler 
Ppa3BUTHA HeHACHXKeHHOFO Aa 3ABHCHT He TOJIbKO OT HHAHBHyaJIbHbIX OCC 
OeHHOCTeH OpraHH3Ma, HO HW B 3HaUHTeJIbHOH CTeNeHH OT ero BO3pacTa. Orciog 
CTAHOBHTCA ACHbIM, HOUeMY IMOPHOHHI OT Kyp CTapuero BOspacTa B NepBble AH 
HHKyOalHH OMepexaloT B CBO@€M Pa3BHTHH SMOPHOHOB OT MOVIO{bIX Kyp (1) 
TO MpOMCXOMMT BCJeACTBHe TOrO, UTO pa3BHTHe KyPHHOrO 3apoObIWa MpH 3a: 
Klayke Alia B MHKyOaTOp HauHHaeTCA C pa3HbIX CTaqMH pasBuTHA. Mcxonp 
BO3PaCT 3aPO/bILUeEBbIX J[HCKOB B MOMCHT CHECeHHA AWA pasJH4eH B 3aBHCHM¢ 
CTH OT BO3pacTa KYp, IpH¥eM 9TH pa3s/IMYHA — B NOMb3y Kyp cTapuen 
iBO3pactTa. | 


Tloctynuno 
6 1V 1956 
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